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...that’s what 


CHAPMAN 
Standard 
Sluice Gates 
Can Mean 
to You! 


You'll find Chapman has designed hydraulic cylinder or motor operating control. 
these sluice gates with your problems in mind. Available in a complete line to meet all usual con- 
That's why each one is standardized throughout ditions, these Chapman Sluice Gates can also 

. why stems and couplings are completely be supplied in special 
interchangeable in the field without altera- patterns. It will pay 
tions. What's more, there’s-no operation problem _ you to write today for “EASY TO INSTALL, 
for they can be supplied with either manual, Bulletin No. 25. 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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: 


TO CONSERVE WATER... 


WRITE FOR THIS PORTFOLIO METER ALL SERVICES 
OF EDUCATIONAL AIDS 


The nationwide water shortage has been 
widely publicized. Never before are so 
many people water-conscious. If your 
system is not 100 per cent metered you 
know that much water is being wasted. 
Now is the time to advocate metering to 
your consumers and municipal officials. 
You'll do yourself and the community a 
service. To help you “sell” this idea we 
have prepared a complete portfolio of 
factual data on how a community is bene- 
fited by metering all services. Write for 
it today—no obligation involved. 








Pittsburgh Equitable Meter Division 


ROCKWELL MANUFACTURING CO. 
Pittsburgh 8, Pa. 


Atlanta Boston Chicago Columbus Houston 
Kansas City Los Angeles New York 
Pittsburgh San Francisco Seattle Tulsa 
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at can research do for 


a specification product? 


We manufacture a “specification” product— 
east iron pressure pipe. It is purchased under 
standard specifications set up by engineering 
organizations representing users of the prod- 
uct, consultants and manufacturers. Meet the 
specifications and the customer is satisfied. 
The question is whether the manufacturer 
should be satisfied. 

About 20 years ago we decided to find out 
what research could do for a “specification” 
product. The function of Industrial Research 
was then, as it is now, to develop a better 
product at the same, or if possible, at lower 
cost. We built and equipped a Research 
Laboratory. 

What research has since done for our prod- 
uct is a result best known to our customers! 


After all, specifications only establish a 
‘floor’ beneath which quality standards must 
not fall. Through research we have steadily 
elevated those standards and, through quality 
control, have seen to it that they are adhered to. 

Progress made by individual companies 
eventually leads to higher standards which 
must be met by all makers of the product. 
And progress in the production of cast iron 
pressure pipe is important to water, gas and 
sanitation utilities as well as to the public they 
serve. The key to such progress is Research. 

To further our Research program we re- 
cently dedicated a new, even larger and finer 
research laboratory and developmental foun- 
dry at our plant and main office in Burlington, 


Be. PIPE & FOUNDRY CO., GENERAL OFFICES, BURLINGTON, N. J. 


America’s largest producer of cast iron pressure pipe 
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COMING 


“Headaches, Hunches & Hard Work” 

Constitutes few pages from the experiences, the life and the 
thilosophy of a self-made water superintendent who has had more 
than one man’s share of varied experiences Both interesting and 
entertaining reading, this series reveals many helpful hints and 
emergency procedures. Watch for the story of 

M'KEAN MAFFITT, Hon. Member A.W.W.A 
Former Supt. of Water and Sewage, Wilmington, N.( 


Some New Concepts in Sewage Treatment 
Will be unfolded in a series of papers reporting on a basic study 
of the biochemical and physical mechanisms of sewage treatment 
and of the criteria by which the performance of these mechanisms 
may be measured and evaluated. These articles introduce a new 
and simplified approach to the evaluation of plant unit and process 
efficiency This series is the contribution of 2 top flight investi 
gators 
W. WESLEY ECKENFELDER, JR., and JOHN W HOOD 
Chemist and Sup’t., Sewage Treatment Wks., Ridgewood, N 


Determination of Metals in Industrial Wastes 

Is often very important in industrial waste studies, but “‘Stand 
ard Methods” are not always suitable without modifications. Mod 
fied methods for iron, copper, chromium, vanadium, and cyanide 
are presented by 


H. GLADYS SWOPE (and others), 
Formerly, Allegheny Co. San. Authority 


Water Treatment Experiences 
A well qualified chemist and superintendent of water treatment 
with varied experience and keen observation sets forth some of his 
“Experiences in Water Treatment” in a series of articles, designed 
to be helpful to the less experienced and interesting to all he 
author of this new series, which began in our January issue, is 
ALBERT H. ULLRICH, Supt., 
Water & Sewage Treatment, Austin, Tex 


Industrial—Municipal Cooperation 
Is the foundation of a successful program for the disposal of 
industrial wastes via a municipal sewer system. Such is the theme 


of an article by 
W. H. WISELY, Executive Secy 
Federation of Sewage Wks. Assns 


The Foreman’s Stake in Safety 
Is more than academic; it is of vital importance to the operation 
of water and sewage plants, if they are to be operated properly. 
Factors which affect safe or unsafe practices, and ways and means 
of decreasing hazards and improving safety are presented in this 
article by 
HAROLD F. WEBB, Gen. Safety Dir., 
Amer. Water Works Co., Inc... New York 


High Rate Bio-Oxidation Tests 
Have been made on a pilot plant scale at Elmburst, Ill., in which 
a modified Infileo “Accelator” employing a moderate air input was 
employed. Results of the tests are reported by 
A. A. KALINSKE, Hydraulic Engr.., 
Infileo Inc., Chicago. 


Operation of Small Water Plants 


Is the general title of a new series of articles by the same author 
whose series on the “Operation of Small Filtration Plants” we pu 
lished during the past year. The — is 

E. CLARK, Gen'l Mgr., 
Nashville (Tean.) Suburban Utility Dist. 


Associate Editor 
GEORGE E. SYMONS, Ph.D. 
Editorial Associates Adv. Editor 
H. J. Conway 


Make-Up Editor 
L. D. Sanpens 


L. H. ENSLOW, Editor 
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you can 6e SURE.. te its 


Westinghouse 


SLUDGE PUMP 


N\ 


Life-Line motors which need 
no lubrication being used on a 
typical pumping application 
such as encountered in most 
sewage plants. 


This control center provides a 
central location for operating 
all pump, blower and miscella- 
neous motor drives (600 volts 
and below) for the surrounding 
area. 


Westinghouse Indoor Metal-clad Switchgear (2,300 volts) for Two Westinghouse Two-speed Vertical CS Motors driving 
feeder circuits to main pump motors. It’s assembled at the fac- main sewage disposal pumps (one 350/160 and the other 
tory and installed as a packaged unit to provide protection 250/100 hp). For emergency conditions, motors have a high- 
for vital equipment. speed rating, can handle 300% of normal capacity. 


oe 





Satisfactory operation of your sewage plant depends, in a large part, 
on the electrical equipment which powers and controls its drives. 
Consider the advantages to you of obtaining all this electrical 
equipment from one reliable source that will provide you a well co- 
ordinated, dependable and economical installation based on a 


practical understanding of sewage plant problems. 


Westinghouse provides that source. Our Consulting and Applica- 
tion Engineers have had extensive experience in applying electrical 
equipment to sewage plants. They will recommend the right equip- 


ment for every step in your sewage treating process. 


This unit responsibility does not cease with the installation. Our 
nationwide chain of Manufacturing and Repair Plants and Renewal 
Parts Warehouses provide you at all times with top-flight maintenance 


service. 


Unit electrical responsibility means economy and efficiency for 
you. Call your nearest Westinghouse Office or write Westinghouse 


Electric Corporation, P.O. Box 868, Pittsburgh 30, Pennsylvania. 
J-94795 














as you were te 1W0 


Many soap-making operations were done by hand; 
$0 were some of the processes involved in paper, 
textile and glass manufacturing as well as water 
purification and sewage treatment. 


as you are loildy 


Sanitary, efficient machine operations 
Teplace the old hand processes in soap 
manufacture. 


.. With 50 years of research by Niagara Alkali 


Gigantic kettles four stories deep . . . capacities as high as 175 tons... these are 
the superlatives in which soap-makers are planning—and working 
—today. Every step in soap manufacture is absolutely controlled to assure a uniform and superior product. 


Niagara Alkali, now observing its 50th anniversary, is likewise able to assure the 

uniformity and superiority of its products—the result of continuous research to achieve product 
control and efficiency. The success of this research is reflected 

in Niagara's ability to serve many fields well: paper, soap, glass, textiles, 

sewage treatment, water purification and others. 


60 East 42nd Street, New York 17, N. Y. 
Liquid Chiorine + Caustic Potash . Carbonate of Potash . Paradichiorobenzene , Caustic Soda ., NIALK TRICHLORethyiene 


A ie 





The preferred 


valves for 


SEWAGE TREATMENT 


PLANTS 


® Tapered lubricated plug 

® Pressure-sealed against leakage 
® Seat never exposed to line 

® Corrosion and erosion-resistant 


®@ Quarter-turn, easiest operation 


Nordstrom valves on sludge feeders in vacuum 
filter room 


LONGEST LIFE handling sludge 


Nordstrom lubricated valves are recognized by 
sewage engineers as the one type of valve per- 
fectly suited to conditions encountered in sewage 
treatment. They are widely used on sludge 
lines, pump suction and discharge, lateral ar 
lines, grit chamber drain lines, gas and water 
lines. 


The tapered plug rotates on a film of pressurized 
lubricant so that leakage is prevented. The plug can 
be jacked if it becomes too tight merely by turning 
the external lubricant screw. The seat is always 
covered; never exposed. Grit and corrosive contami- 
nants are effectively prevented from contacting the 
seat. The passageway is flush, with no cavities or 
crevices. A quarter-turn full opens or closes the 
valve. 


Rockwell Hypermatic lubricant (Patents ap- 
plied for) now gives Nordstrom valves aufo- 
matic lubrication. The most outstanding de- 
velopment in 30 years of valve progress. Re- 
duces maintenance costs to a minimum. Ask 
for Bulletin V-211. 


Straightwoy and Multiport types 
Wrench, geor, cylinder and motor operation Keep upkeep down 


ordilious Vabvet> 


NOW AUTOMATICALLY LUBRICATED WITH 


Nordstrom Valve Division—ROCKWELL MANUFACTURING CO. SR i SB ON TE 
400 North Lexington Avenve, Pittsburgh 8, Po., Offices in all principa! cities Division, Empire State Building, New York 1 
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Without shock strength—or, for that matter—without all of the strength factors 
listed opposite—no pipe laid 100 years ago in city streets would be in service today. 
But. in spite of the evolution of traffic from horse-drawn vehicles to heavy 

trucks and buses—and today’s vast complexity of subway and underground utility 
services—cast iron gas and water mains, laid over a century ago, are serving 

in the streets of more than 30 cities in the United States and Canada. 

Such service records prove that cast iron pipe 

combines all the strength factors of long life with ample margins of safety. 

No pipe that is provably deficient in any of these strength factors should 

ever be laid in city streets. Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Engineer. 122 So. Michigan Ave., Chicago 3. 


CAST TRON PIPE 
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Gtrength factors of Long Life | 


A 


No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


SHOCK STRENGTH 


CRUSHING STRENGTH 


BEAM, STRENGTH 


BURSTING STRENGTH 


The toughness of cast iron pipe which enables it 
to withstand impact and traffic shocks, as well as 
the hazards in handling, is demonstrated by the 
Impact Test. While under hydrostatic pressure 
and the heavy blows from a 50 pound hammer, 


standard 6-inch cast iron pipe does not crack until |» 


the hammer is dropped 6 times on the same spot 
from progressively increased heights of 6 inches. 


The ability of cast iron pipe to withstand external 
loads imposed by heavy fill and unusual traffic 
loads is proved by the Ring Compression Test. 
Standard 6-inch cast iron pipe withstands a crush- 
ing weight of more than 14,000 lbs. per foot. 


When cast iron pipe is subjected to beam stress 
caused by soil settlement, or disturbance of soil 
by other utilities, or resting on an obstruction, 
tests prove that standard 6-inch cast iron pipe in 
10-foot span sustains a load of 15,000 lbs. 


In full length bursting tests standard 6-inch cast 
iron pipe withstands more than 2500 lbs. per 
square inch internal hydrostatic pressure, which 
proves ample ability to resist water-hammer or 
unusual working pressures. 


Pca Qimex 
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Chicago Expands 
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* two Allis-Chalmers 
Blower-Turbine Units 


SEVEN Allis-Cholmers motors and pumps handle sewage 


in Chicogo's West Side Treatment Plant. 
Builders of the World’s Widest Range ALLIS: 
of Public Works Equipment 





SEWAGE 
TREATMENT 
CAPACITY! 


—— 


gi HE WORLD'S LARGEST sewage treatment 
plant handles sewage equivalent to the 
waste disposal of more than 3 million 
population. 

Using the activated sludge process, a 
total air output of 595,000 cfm is required ; 
of which 370,000 cfm is furnished by 
three Allis-Chalmers blowers driven by 
A-C condensing steam turbines, with A-C 
surface condensers. The two newest Allis- 
Chalmers units were installed in 1949. 

Throughout Chicago’s vast Public 
Works System you will find a wide variety 
of Allis-Chalmers equipment . . . turbines, 


CHALMERS 


motors, condensers, pumps, blowers, and 
electrical control and distribution apparatus, 


Call on Specialized Experience! 


Because Allis-Chalmers builds the 
world’s widest line of public works equip- 
ment, it can help you with your equipment 
problems . . . whether your city is large, 
medium or small. For the complete A-C 
Public Works Equipment story, write for 
bulletin 25B6607 or see your nearest A-C 
representative. A-2940 

ALLIS-CHALMERS, 1192A SO. 70 ST. 
MILWAUKEE. WIS. 


News 
Notes 


for Water and 
Sewage Works Men 


INCREASED MECHANIZATION and 
simpler, more positive control of plant 
operations is today’s goal in the de- 
sign of water and sewage works. Be- 
low is a typical diagram, using Allis- 
Chalmers Remote Control and Indi- 
cating System that proves how such 
simplification can be secured. 


Pr 


Indicating meter for mounting on 
control board. 


In a system like this, a sing 
erator at a panel board can accu 
control (+ 19%) such factors as 
and gate openings, water level 
and receive indications of their 
positions, The system can al 
used for order telegraph 


Diagram of typical Allis-Chalmers Re- 
mote Control and Indicating System. 


For complete information on Allis- 
Chalmers DC Positioner and other 
specialized controls for public works, 
write for Bulletin 14B6641 or call 
your nearest A-C representative. 





“Boy! 
Was that Commissioner 
impressed !”’ 


“Said he didn’t think it was possible to raise a gate 

$0 easy. Seems that in his town’s plant they’re forever 
having trouble with gates sticking and stems breaking. 

No wonder. On some of his gates there’s forty tons’ pressure 
pushing a rusty gate against rusty facing strips. 

That’s friction you just can’t beat. 


Corrosion is the enemy you can lick by 
fabricating your equipment with Everdur... 
Anaconda’s Copper-Silicon Alloys. Everdur com- 
“T told him our Everdur* equipment won’t stick because bines the corrosion resistance of copper with 
it never rusts. When he said they can’t afford to use high tensile strength. It's available in all wrought 
Everdur, I told him he can’t afford not to. Proved it, too! commercial shapes; also in casting ingots. It 
Showed him that the little extra it cost was only a is easy to weld and easy to fabricate. 

fraction of what they were spending on replacements . . . May we send you more information on Everdur? 
replacements they’d never have had to make if they’d Do you have a problem on which we can give 


used Everdur in the first place. The Commissioner you technical counsel? Just write to The American 
said he guessed I was right. Brass Company, Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass Ltd., New 


“Smart man, that Commissioner.”’ Toronto, Ont. 


*Reg. U. 8. Pat. OF. 


Where corrasion resistance counts—use Everur.... ANACONDA 


COPPER-SILICON ALLOYS 


Water & Sewace Works, February, 1950 





























Longview adds Third Horton Tank 


When Longview, Texas, outgrew its water system, the city engineers 
logicaliy decided to improve water storage facilities first. The total ele- 
vated storage capacity was increased to 1,350,000 gallons by adding the 
1,000,000-gal. Horton tank shown above. The other 350,000 gals. of ele- 
vated storage is provided by the ellipsoidal bottom tanks shown at the 
right. The 200,000 gal. tank in the background was erected in 1930 and 
the 150,000-gal. tank in the foreground was built in 1914. 

Longview is another of the progressive cities that has answered im- 
mediate problems with a solution that has a future—modern elevated 
storage. This trend is continuing because elevated storage usually pro- 
vides uniform water pressure during peak-loads, adequate reserve supply 
during power failure, lower pumping costs, and lower insurance rates. 
Find out from our nearest office how elevated tanks can improve water 
service in your community. 


CHICAGO BRIRCE & IROM COMPANY 


Atlanta 3 . 2181 Hesley Building Detroit 26 55! Lafe uate Building ep my 3 1644—1700 Walnut Street 
Birmingham | 1586 North Fiftieth Street Houston 2 2115 Hiational a et Building Salt Lake City 4 550 West I7th South 
Boston 10 1048—20! Devonshire Street Havana . 402 Abreu Build San Francisca it. 1283—22 Battery Street 
Chicago 4 2198 McCormick Buliding Los Avories 14. 1555 General Petroleum Build Seattle 1350 Henry 
Cleveland |S 2262 Guildhall Building New 3390—165 Broadway Building Tulsa 3 (646 Hunt 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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UNINTERRUPTED 
FULL FLOW 





Re estives la A.C.F. Valves are ideal for sewage operations. Ask for catalog 4-WS—American 
than 50 Principal Cities. Car and Foundry Company, Valve Division, 30 Church St., New York 8, N.Y 
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removec 


This pipe section was cut, under pressure, from a 48” main. 
without shut-down or other interruption to.service. The operation. 
was performed in the course of inserting a gate valve in a 

48” cast iron main, in the distribution system of the 

Water Bureau, City of Philadelphia, Pa. 

Gate valves can be inserted under pressure by SMITH in cast iron, 
asbestos—cement or steel water mains, sizes 4” and larger, 


without shutting off service or dewatering the line. 


Dn. Ps i 
THE A. P. SMITH MFG. CO. = 
EAST ovat ee JERSEY : Dap 
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Two 45° PFT Floating 
Covers at Stevens Point, 
Wisc., Consoer, Town- 
send & Associates, Engi- 
neers. 


NLIKE a book, a digester tank is ation either in series or parallel (where more 
judged by its cover, as well as by than a single tank is involved) and complete 
what's under the cover. P.F.T. Float- digestion control regardless of what portion 
ing Covers are soundly engineered tank capacity is employed. 
and constructed to assure a long attention- . ae : : 
free, service life. Here again, it’s proper de- Used in conjunction with a P.F.T. Digester 
‘ 4 : Ileater and Heat Exchanger, P.F.T. Superna- 
sign based on long experience, for P.F.T. is : 
: , : tant Control Equipment and P.F.T. Gas Safety 
pioneer of the floating cover. Literally, hun- / c 
, 2 Equipment, P.F.T. Floating Covers offer the 
dreds of installations all over the country have . in effici . P 
i tinuous service for years. cm Lin mE 
came om Y lation loadings of 500 to 5 million. 
P.F.T. Covers provide complete submergence 
of buoyant sewage solids, effective collection 
of sewage sludge gas, flexibility through oper- 





Builders of Digester Heaters 
and Heat Exchangers, Gas 
Safety Equipment, Superna- 
tant Liquor Selectors and 
Gauges, Rotary Distributers, 
Fixed Nozzle Filter Equipment 
and Air Diffusion Equipment. 
Write for Bulletins. Pacific 
Flush Tank Co., 4241 Ravens- 
Chicago (13) New York Los Angeles San Francisco wood Ave., Chicago 13. 
Charlotte, N. C. Denver Toronto 


FIRST AND FOREMOST IN SEWAGE AND TRADE WASTE TREATMENT EQUIPMENT SINCE 1893 
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BEAUTY 
EFFICIENCY 
ECONOMY 





FOR MUNICIPAL WATER STORAGE 
REQUIREMENTS 


PITTSBURGH 
¢DES MOINES 



































'<eae@aaaaa 





Match your specific water storage need with the 
right Pittsburgh-Des Moines Elevated Steel Tank! 
We will be happy to consult with you at any 
time, without obligation . . . meanwhile, write 
today for our comprehensive new Catalog: in- 
formative, clear, complete! 





PITTSBURGH*DES MOINES STEEL CO. 


Plonts ot PITTSBURGH, DES MOINES and SANTA CLARA 


Seles Offices 
PITTSBURGH 418 Neville DES MOINES 
NEW YORK Room 918 0 Broadway 


HICAL f Natrona! Bank Bidg aia: 


20A 


FOR WATER, STEAM, OR GAS LINES nor 
requiring use of “125-pound” valves... 
Crane recommends 25-Pound lron Body 
Deuble Disc Gates with brass trim. Short 
and compact; occupy minimum space in 
pipe lines. Rated at 25 pounds steam; up 
to 50 pounds cold water. Flanged or bub 
ends. Sizes: 10-in. and larger. See your 
new Crane Catalog, p. 90-1. 


CHAM VALUS 


for better water service 
at lower cost 


Can youalwayscount on positive perform- 
ance from valves in water and sewage 
services? Those valves used infrequently 
as well as those operated every day? You 
can when you equip with Crane. For 
Crane valves and fittings have a record 
for efficient performance under all oper- 
ating conditions that is second to none. 


With such a record it is obvious that 


maintenance, repair, and replacement 
costs will be held to the minimum. Today 
as always, Crane Quality in construction 
and materials is your assurance of valves 
that give long and dependable duty on 
any water service. 

CRANE CO., 836 S. Michigan Ave., Chi- 
cago 5, Ill., Nation-wide Service Through 
Branches and Wholesalers 


WATER SUPPLY LINES at hydro-electric plant featuring Crane 36-in. 
and 42-in. motor operated double disc gate valves, check valve 
and flanged fittings. 


SEWAGE DISPOSAL PLANT equipped with Crane 200-pound iron 


body double disc gate valves with cleanout, pipe, flanged fittings 
and chain wheel operators. 
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ODESSA, TEXAS, INSTALLATION OF INFILCO AUTOMATIC HYDRAULIC SKIMMER 


Controlled Currents Remove Scum 


this New and Better Way! 


INFILCO’S Automatic Hydraulic Skimmer introduces a 
new principle in scum removal. Now, the use of controlled 
currents brings a new high degree of efficiency to the dis- 
posal of surface scum in primary clarifiers. The heart of 
the scum remover is the scum discharge pipe which fits 
into the center of the skimmer plate located just below the 


liquid surface. Here, controlled currents are set up to re- 

move surface scum. Removal occurs automatically once 

during each revolution of the sludge scraper assembly. 

WRITE TODAY for Bulletin No. S$ 6000. It gives all the interesting facts { 
concerning this better scum remover. Also complete information about 

Infileo's “quiescent clarification” . . the ultimate in effective sedimentation 

and sludge removal. 


® BETTER WATER CONDITIONING 
AND WASTE TREATMENT SINCE 
1894 





GAINESVILLE, FLORIDA 
Water Treatment Plant 


Completed in 1948) 








A big advancement in Gainesville’s water supply was brought 

to completion on December 6, 1948, when the first treated water : hered 

was pumped from the new Treatment Plant into the city mains. Baa! a aaehermnceee: ell 
Now the 25,000 residents of this city are assured a safe, potable S-Qetese Geastustets Secden 


water, free from water-borne organisms and organic color, for Quicklime 

and of greatly reduced hardness. Omega dry chemical feeders, 2—Lime Siekers—250 tbs. per hr. 
lime slakers, and dust collectors, installed by J. A. Jones, con- it oe ats 
tractors, of Charlotte, N. C., play an essential part in the er for Alum 

operation of this efficient plant. An interesting innovation is 

the Omega Disc Feeder which introduces sodium fluoride into 

the water supply for the control of tooth decay. For Bulletins 

describing Omega equipment, address Omega Machine Co., 

(Division of Builders Iron Foundry), Providence 1, R. |. 


Water & Sewace Works, February, 1950 





lower Excavation Costs 


guard effectively against infiltration. This helps reduce 
the load on the treatment plant. Therefore, treatment 
costs are kept to a minimum—plant capacity is con- 
served for the increased loads incident to community 
growth. 


Substantial savings in excavation costs are often possible 
with Transite* Sewer Pipe because of its high flow 
capacity. This often permits the use of flatter grades and 
shallower trenches. This is a particularly important 
advantage where the pipe must be laid at or below the 
ground water line or where rock excavation is involved. 

As an alternate economy, designers may take advan- 
tage of Transite’s high flow capacity by specifying 
smaller diameter pipe. 

Other Transite Economies 

Transite’s long 13-foot lengths and light weight lower 
handling costs. And because there are fewer joints to 
assemble in the finished line, installation is faster, and 
more economical. 

As a further economy, Transite’s sleeve-type joints 


Made of asbestos, cement and silica combined into a 
homogeneous material of great stability, Transite Sewer 
Pipe is corrosion-resistant both inside and outside. 
Tight joints safeguard against root trouble. And every 
Transite length is factory-tested for strength and uni- 
formity. This adds up to low maintenance costs through 


the years. 
JM, 


For all the facts about Transite, send for 
brochure TR-21A. Address Johns-Manville, 
Box 290, New York 16, N. Y. 


*Transite is o Johns-Manville registered trade mark 


..eee-- JOhns-Manville 


TRANSITE SEWER FUE... 
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2 EASY WAYS to repair water lines 


With a Dresser Repair Sleeve. On cast iron 
pipe, 4” to 8” in diameter, for splits, breaks 
or holes, use a Dresser Style 82 “Adjustable” 
Repair Sleeve. One man can make a per- 
manent repair in a matter of minutes, using 
only a wrench. Sleeve is factory-assembled; no 
loose parts, no gaskets to cut and fit when 


seconds count, no caulking. The specially 
compounded Dresser gaskets afford a quick 
pack—a permanent seal. 

Note: The Dresser Style 82 Repair Sleeve 
also offers the most convenient method for 
making a large tap off a small diameter 





—, m 


With Dresser Couplings. For breaks too long 
to be repaired with a sleeve, use Dresser Style 
38 Couplings. Cut out a section of the pipe 
where the break occurs. Fit the couplings 
onto pipe ends, Put a new section in place. 
Bolt up the couplings. That’s all there is 
to it. Dresser’s resilient rubber gaskets assure 
a permanently tight repair . . . and guard 
against recurrence of the break by absorbing 


1 


stresses and strains in the line. 

Note: This same procedure can be followed 
for cutting a new line into an old one, for 
inserting a valve into a line and for solving 
similar problems. 

Derarep, Facruat Lirerature on how 
Dresser products can solve your water line 
repair and coupling problems is yours for the 
asking. Write today. 








Dresser Manufacturing Division, 59 Fisher Ave.. Bradford, Pa. (One of the Dresser Industries) « In Texas: 1121 Rothwell St., Houston 
In Canada: 629 Adelaide St., W., Toronto + Sales offices: New York, Chicago, Houston, San Francisco 
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RAW STUFF OF THE Only 
CORROSION-RESISTANT PIPE 


Vitrified Clay Pipe is the only pipe offering complete 

protection against acids, alkalies, and chemicals. Proof? 

There is no instance on record where a single length 

of Clay Pipe bas ever worn out due to the action of a 

disintegrating agent. This explains why 89% of Amer- 

ica’s sewerage lines are made of Vitrified Clay Pipe. On SPEC | FY 
any sewerage or drainage project, be swre by specifying 

Vitrified Clay. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1105 Huntington Bank Bidg.. Columbus 15, Ohio 
703 Ninth & Hill Bidg.. Los Angeles 15, Calif, 
100 N. LaSalle St., Rm. 2100, Chicage 2, Hil, 
206 Connally Bidg., Atlanta 3, Ga. 


Sao 


CLAY PIPE PERFORATED ‘ae 
FITTINGS CLAY PIPE CLAY Pipe 
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Sectional view shows bevel- 
led vane of R-S Vaive firmly 
seated at a 122° angle. A 





7 
off in many cases. Manvel or 
tomatic control ilabl: 





HANDWHEEL TURNS 
OPEN OR CLOSE VALVE 


This quick closing feature is an important consid- 
eration in water pumping operations as illustrated 
above or any application where a battery of syn- 
chronous driven pumps discharges into a common 
header. 

Normal procedure when starting a pump is to No. 709 30-inch 50-pound valve 
shut off the discharge valve until the pump has : equipped with rubber sect. Air 
gained the desired speed. The valve is then opened cae ude as te oe Pee oe 
gradually. Since it requires only a few seconds ofan [| ~ closed gear reduction drive. Every 
operator's time, this important operation is not | anaaaeae ieotite a 
likely to be neglected when R-S Valves are installed. tur tower end higher greseures. 
Burned-out motors at start-ups can be practically 
eliminated. 

R-S Valves show substantial savings in pump- 
ing power due to low pressure drop. Consider 
also the compact design, light weight and self- 
cleaning features. 

Consult with your local R-S representative. 

Look for the address and phone number listed 
under “R-S Products, Valves” or write direct. 


R-S PRODUCTS CORPORATION | 
Wayne Junction + Philadelphia 44, Pa. . 


Se 


— 
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Satisfactory and efficient grit washing 
is possible in ony size community by 
using the Jefirey system (see draw- 
ing) of grit collection and washing. 
Our field studies show that for best 
results the grit should be collected by 
one mechanism and washed in a sep- 
arate unit. Automatic control makes 
it possible to operate each device a 
minimum time eoch day. 





























(PATENTED) 


left — Jeffrey “JIGRIT’' No. 1—a 
basket type jig for classifying and 
removing putrescible solids from sew- 
age grit in plants of moderate size. 
Capacity — 20 cubic feet per hour. 
90% recovery of inorganic grit. Pro- 
duces a washed grit that can be used 
for fill or dumped anywhere without 
nuisance. Also No. 4 “‘JIGRIT" washer 





for washing grit at rate of 120 cubic 
feet per hour, and No. 9 for 280 
cubic feet per hour . . in single units 


fully automatic in operation. 


Sludge Collectors * Sludge Elevators * Grit Collectors * Screenings Grinders 
Garbage Grinders ° Conveyors, Chains and Bearings ° also equipment for biofiltration plants 











THE JEFFREY MANUFACTURING COMPANY, 996 North Fourth Street, Columbus 16, Ohio 
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What About the Reputation 
of the Builder 


A good reputation is more precious 
than great skill and fine quality. Strangely 
enough, a good reputation cannot be : | 
bought, nor is it ever offered for sale. It HH ii iW As \ 
can only serve as a bond of human confi- oe ; 
dence so vital in modern business transac- 
tions. For seventy years Layne has been 
building a good reputation. The task isn't 
complete yet, nor will it ever be. But the 
job is far enough advanced to be bringing 
in many fine orders for Layne equipment 
and services. As a basic policy, it has aided 
Layne to become a great world-wide 
organization. 

When you buy a Layne Well Water 
System or a Layne Vertical Turbine Pump, 
you are getting the assurance that if Layne 
J equipment does not make good—the Layne 
Organization willl 


\\\ 


DOING THE JOB 
— COMPLETE! 


Layne's planning supplements that of your own engineers, but 

Layne's work is complete from the test well to the finished, and in 

operation units—proven in production volume and fully adjusted for 

the task to be performed. Such a service is widely welcomed by the 

VERTICAL TURBINE PUMPS .. ._ Nation's greatest—and sometimes smallest cities and industrial plants. 
gze bells tao ronge of stone trom It is an over-all service that saves time and gives universal satisfaction. 


Write and ine your pumping 
proprems, or request a Layne Ver- 


Fcat Ferbina Pump Catalog. For further information, literature, etc., 


Address 


LAYNE & BOWLER, INC. 
YNE GENERAL OFFICES, MEMPHIS 8, TENN. 
BUILDERS OF HIGH EFFICIENCY 


ASSOCIA 1b Amy eg a ey pe Stu’ Ark. W Po. Colpmbus, Cite & Levae-Susttis, Ie. Se- 
pt ey Co., Norfolk, Va. *% ee yr Co., Memphis, . P yg ae ‘©. Ltd., Houston, Tex Layne- 
Northern Co., Mishaw Ind. & Layne ne-Louisiana W rm . ity, Mo. * Layne Minnesota Co. 
Co., Lake La, & Louisiana Well Co. Monroe La * Layne- , . * In Water burgh, Pa. x Interna- 
New York Co., New York City % Layne-Northwest Co.. Milwau , Ltd., London, Ont. % Layne-Hispano Ame 
cana. S.A., Mexico. D. F. % General Filter Compa Iowa, 
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IN OPENING, THE THICK (A) SIDE 
OF THE STEM NUT LIFTS THE 
GATE ON ONE SIDE FIRST, 
MECHANICALLY BREAKING 
SEAL 


B— +C 


GATE ON SHORT SIDE (8) OF 
WEDGE IS PULLED FIRST, LOOSENS 
EASILY. IN CLOSING, LONG SIDE 
(C) OF WEDGE CAUSES POW- 
ERFUL SEATING FORCE ON 
THAT SIDE. 


HE principles of the long Wedge for greater seating power and 
the short Wedge for easier unseating apply to RenSSelaer Valves 
in sizes 10” and larger. But in ALL sizes of these famous Valves, ONE 


gate is ALWAYS lifted FIRST, mechanically releasing the wedges, 
so opening is positive. Wedging action does not seat gates until they 
are in “fully closed” position, so sliding frictional wear is minimized. 


But ease of operation is only one feature of ReaSSelaer Valves. 
SOLID BRONZE is used liberally throughout—in stems, stem nuts, 
wedges, seat and gate rings, glands and stuffing box nuts. Castings 
are high tensile strength corrosion-resistant iron. INTERCHANGE- 
ABILITY of parts insures low maintenance cost. Thousands in per- 


fect service for over 65 years. 





Experienced Field Representatives are at your call to bring 
you the benefit of RenSSelaer experience in Valves AND 
Hydrants. Their service puts you under no obligation. Call 
our nearest office. 











LEADERSHIP FOR OVER 65 YEARS 


Gote Valves © Squore Bottom Volves ® Tapping Valves ond Sleeves 
Hydronts © Check Volves © Air Releose Volves 


RENSSELAER VALVE COMPANY »* TROY, N. Y. 


Division of Neptune Meter Company 


Above cross-section shows 2-sided 
wedge on volves 10” and lorger 
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7o PROPORTIONEERS 7% 


@ CHLORINATION 


@ CHLORINE DIOXIDE 
TREATMENT 


@ CORROSION CONTROL 
@ COAGULATION 

@ FLUORIDATION 

@ SEWAGE TREATMENT 
@ pH CONTROL 


@ DIATOMACEOUS 
FILTERING 


In communities of all sizes, from small town 
to giant city, %Proportioneers% has solved 
the problems of water purification and filter- 


ing. With experience gained from over 


Typical beverage plant water purification equipment 


27,000 installations, %Proportioneers% 
knows the answers and can save you money. 
It pays to bring your water treating problems 


to us! Bulletins on request. 


7o PROPORTIONEERS, INC. 7% 


CODDING STREET * PROVIDENCE 1, R. I. 
Diatomaceous filters for swim pool 
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Requirement: 


Flexibility of operation in clarification unit. 
Specification: 


THE PROCES TOR 
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Clarification flow diagram for Bio-oxidation plant at Hemet, Calif. Engineers: Ralph S. Brooks and James G. Carwile. Contractor: Herman A. Teget 


Installation after installation proves that the 

Process Oxidator answers every demand of a 

clarification unit whether large or small. In 

Hemet, California, the new sewage plant for 

5,000 people, had special need for a treatment 

process that would have flexibility suitable for 

intermediate or complete treatment at low cost. 

As the flow diagram shows, Process Oxidators 

were specified and arranged for parallel or 

Proven Points of The Process Oxidator series operation to be used with or without 
Improved clarification chemicals. This installation assures perfect con- 
a trol and economy of operation for normal flows 


increased grease removal 


Minimum scum handling to peak loads. 
Greater reduction in bio-chemical oxygen 


sects of odors by maintaining sewage in Whether it’s a $50,000 or a $5,000,000 bond issue, 
since, eaten ile ‘ih outta specification of the Process Oxidator will mean 

lower initial cost, higher efficiency in operation 
and reduced maintenance cost. 





Write to either address below and one of our 
specialized Engineers will be glad to assist you 
with your particular problem. 


PROCESS ENGINEERS INCORPORATED 


821 MARKET STREET 6381 HOLLYWOOD BLVD. 
SAN FRANCISCO 3, CALIF. LOS ANGELES 28, CALIF. 
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DIXIE TANK AND BRIDGE CO. 


3523 LAMAR AVE. P. O. BOX 14 
MEMPHIS 1, TENNESSEE 


Complete Service for Elevated Water Tanks— 
Nation Wide Service—30 Years Experience 


KEEP THE SAFETY FACTOR IN 
YOUR TANK THE DIXIE WAY 


By welding seams, pits and rivets which gives a 
riveted tank 15% more Safety Factor than it had 
when built. No rivets removed, water supply main- 
tained while work is in progress. On completely re- 
conditioned jobs, the painting is guaranteed for 
five years, repairs guaranteed for ten years, pro- 
vided the tank is painted every five years. Yearly 
inspection, making all adjustments, if any, without 
additional cost. 


wi. 


8S 14 A 
Pi ae 


Write Us for Free Copy of Publication 


SOUND PRINCIPLES OF WATER TANK MAINTE- 
NANCE and TANK TALK, by W. A. RILEY 


—SAFETY—SERVICE—SATISFACTION— 
COPYRIGHT 1949 


a 


THE LARGEST ORGANIZATION OF ITS KIND GIVING 
THE SILENT WATCHMAN SAFE MAINTENANCE AT LOW COST 











MACHINE A-C PIPE TENONS SPRING 
ON-THE-JOB IN 5 MINUTES Tey \>: 


This new low-cost SPRING LOAD Asbestos-Cement tenoning machine 
is the most dependable, accurate and efficient asbestos cement (or A-C TENON 
wood) pipe tenoning machine mode. It is designed SPECIFICALLY for 

MACHINE 


on-the-job tenoning . . . to cut as accurately as a lathe to close 
tolerances . . . to stond up under rough use. Two models: No. ACT-S 
for 4" te 8” pipe; Ne. ACT-20 for 10° te 20” pipe. 


TESTED AND APPROVED by one of the 


* ELIMINATES EXPENSIVE 
LOADING, HAULING, 
AND LATHE 
OPERATIONS 


PORTABLE, ONE-MAN, 
eo], iiss le) miele) i 


LONG-LIFE CARBALOY 
CUTTING TIP 


MACHINES UP TO 
6” TENON IN A-C 
OR WOOD PIPE 


A companion tool to famous * NO CHATTER—CUTS 
SPRING LOAD A-C PIPE CUTTERS SMOOTH AND 


ACCURATELY 
H. D. FOWLER CO., Inc. 


AS A LATHE 
P.O. BOX 3084 - - ~ SEATTLE 14, WASHINGTON, U. S. A. Ask Your Jobber * BUILT TO LAST 
or write today 
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EDDY 


. cutting-in valves and sleeves 
't . e 
, set installation records 


y & 





* The National Board of Fire Underwriters recommend spacing valves | > D D Y 


every 500 to 800 feet on underground water distribution lines. Eddy cutting-in VALVE COMPANY 

valves and sleeves with their mechanical joints save time .. . make the job 

easy and simple to perform on existing pipe lines. No caulking experts and 

no lead-melting equipment are needed. %& After excavation and following 

removal of a section from the water main or hydrant stub, two men and a 

ratchet wrench can complete the job in twenty-one minutes—with all joints 

“bottle tight” under pressure. Work can be done in any kind of weather ...ina 

flooded trench .. . fast and sure should emergency require. % Stock up now with 

Eddy cutting-in valves and sleeves and be ready for speedy, on the spot installations as 

circumstances may permit. Valves meet AWWA specifications . . . are available in 

sizes 3 to 12 inches . . . for use on both sand cast and centrifugally cast iron water pipe. 
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WATERFORD, NEW YORK 





HOLLINGSWORTH & WHITNEY CO. 
Water Treatment Plant, Mobile, Ala. 


Completed in 1949 




















For \AVE DY and By AAT D 


specify 
GENERAL CHEMICAL 


“ALUM” 


WATER experts agree—“alum” is the preferred coagulant for 
the removal of turbidity, color and other impurities in the water . . . and 
General Chemical Aluminum Sulfate is the preferred “alum.” 


SEWAGE experts agree—“alum” is preferred for the clarification of 
sewage because it flocs out the suspended solids and colloids . . . and 
General Chemical Aluminum Sulfate is the preferred “alum.” 


THE REASON: For over 50 years, General Chemical Aluminum Sulfate 
has been processed to meet the most rigid chemical and physical specifi- 
cations. Its quality, uniformity and reliability are preferred by most cities 
the nation over. For your operations, specify General Chemical “Alum? 





BASIC CHEMICALS GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany * Acianca ¢ Baltimore * Birmingham * Boston ¢ Bridgeport * Buffalo 
Charlomwe * Chicago * Cleveland * Denver * Detroit * Houston * Kansas City 
Los Angeles * Minneapolis * New York * Philadelphia * Pittsburgh * Portland (Ore.) 
Providence * San Francisco * Seattle * Sc. Louis * Wenatchee and Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


in Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


FOR AMERICAN INDUSTRY 
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“GE CO-ORDINATED EQUIPMENT 
PAYS OFF AT JAMAICA PLANT 











For seven years, this modern Genera! 
Electric equipped sewage-treatment 
plant near Jamaica, N. Y., has been serv- 
ing a large section of the Borough of 
Queens, New York City. The plant now 
has a capacity of 65 million gallons, but 
ultimately it will treat 100 million gal- 
lons daily as a major part of the city’s 
$200,000,000 pollution-control program. 

G-E engineers, familiar with the prob- 
lems of sewage disposal, co-operated 
with New York City engineers in co-ordi- 
nating and installing electric equip- 


ment at Jamaica. Because of this, G-E 
equipment has, since its installation, 
been giving efficient and economical 
service in every stage of treatment — 
from screening and pumping to sludge 
digestion and power generation. 
Whether you plan a big or small in- 
stallation, you'll profit by contacting 
your G-E representative early. Let him 
help you plan your electrical layout. 
You'll find the nearest G-E office listed in 
your "phone directory. Apparatus Dept., 
General ElectricCo., Schenectady 5, N.Y. 


In the Sludge Pumping Chamber, 
where explosive gases are a constant 
hazard to equipment, these explo- 
sion-proof controllers insure positive 
operation of sludge-pump motors. 





These G-E totally enclosed, fan- 
cooled, 15-hp motors are coupled to 
hot-water-circulating centrifugal 
pumps for heating buildings, and 
sludge in sludge-digestion tanks. 








At the “front lines” of the process, 
G-E submersible, 2-hp motors drive 
bar Subjected to 
dripping and occasional submersion, 
these motors have given high-con- 
tinuity service for seven years. 





RAL ($6) ELECTRIC 
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Airview of New York City’s Jamaica Sew- 
age Plant. Equipment used here for 
sewage treatment includes mechanical 
screens, grit chambers, fine screens, 
pumps, aeration tanks, settling tanks, 
chlorination apparatus, excess-sludge 
thickening tanks, sludge-digestion tanks 


and power-generation equipment. 


In the operating room of the Blower 
and Power Building, these G-E 700- 
hp, 3-phase, variable-speed motors 
drive centrifugal blowers for aera- 
tion in the activated sludge treatment. 


Shown here is one of three G-E 1250- 
kva, 3-phase, synchronous genera- 
tors used to supply blower motors 
and auxiliary equipments. Gas from 
sludge-digestion tanks feeds gas- 
engines which drive generators. 


SEWAGE-PLANT 








Fairchild Aerial Surveys, Inc. 


G-E drawout metal-elad switchgear is 
used in control of incoming feeders, 
pumps, capacitors, transformers and 
generators. Here is an installation in 
the Pump and Screening Building. 
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Practice proves that properly tested and repaired 
water meters substantially decrease unaccounted-for 
water — with consequent increase in revenue. The 
under-registration of meters, especially on low flows, 
is the real “revenue thief”; and repairing meters to 
catch the small flows pays impressive dividends. 
How this can be true, is readily seen, when you con- 
sider that 25% of all water flows through domestic 
meters at 1 gpm or less — and between 11 and 16% 
at under 1, gpm. Here then, is your way to balance 
increased production costs with sales 

. . consult your Trident Representa- 
tive for further helpful advice on a 
testing and repair program. 


fit 
i 
fi 


T 
| 


NEPTUNE METER COMPANY ¢ 50 West 50th Street * NEW YORK 20, N. Y. 
Branch Offices in Chicago, San Francisco, Los Angeles, Portland, Ore., 
Denver, Dallas, Kansas City, Lovisville, Atlanta, Boston. 

NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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SEWAGE AND INDUSTRIAL WASTES 
—1949 IN REVIEW- 


NNUAL reviews might be com- 
A pared with ladies’ dresses. Some 
are long, sleek, streamlined 
formals and others are frilly, snappy, 
abbreviated and very interesting ballet 
models. The “New Look” applies to 
any model between the formal and 
the ballet style. This review might 
be cataloged as a two piece “New 
Look” model. 

In the past, some of the reviews 
appearing in this magazine have dealt 
principally with domestic sewage, 
with all of its ramifications, while 
Industrial Waste Treatment has been 
dealt with as the “ruffles and trim- 
mings.”” As the 1949 meeting of the 
Federation of Sewage Works Assns 
in Boston so clearly illustrated, indus 
trial waste treatment has now “come 
of age” and is receiving an increasing 
share of interest by those responsible 
for sewage treatment and sewage 
works design. 

The first part of this review deals, 
logically, with the principal or out- 
standing developments in domestic 
sewage treatment, but when the mat- 
ter is carefully considered, it is im- 
possible on a practical basis to separate 
the treatment of sewage and the treat- 
ment of industrial waste and still have 
a complete “creation.” Studies in re- 
search, for example, must almost 
always deal ultimately with combina- 
tions of domestic and industrial sew- 
ages. 

SEDIMENTATION & DIGESTION 


In the field of sedimentation there 


ARTHUR H. NILES 


Enoi ¢ wi 


DIV. OF SEWAGE DISPOSAL 
TOLEDO, OHIO 


Works 





President, Sewaae Federation) 


The Author 


has been little new unless the plant 
at Daytona Beach, Fla. is so consid- 
ered. There lime sludge from the 
water softening plant is used to aid 
settling in the primary sedimentation 
tank of the sewage treatment works. 
Pilot plant studies indicated a 70 to 
80 per cent over-all B.O.D. removal 
with only one hour detention, but as 
yet no operating data have been forth- 
coming 


Digestion Tanks 

External sludge heating and _ re- 
circulating of digesting sludge con- 
tinues to hold major interest. As di- 
gesters, which were designed with in- 
terior coils for hot water heating, 
become older and failures of the heat- 
ing coils become more and more com- 
mon, designers and operators alike 
turn to some device that can be easily 
maintained, require little attention 
and still automatically hold the diges- 
tion temperature desired. 

Digestion in the thermophilic range 


(113°-145° F.) has long been consid- 
ered desirable from several stand- 
points by many authorities. If a plant 
has a sufficient amount of gas there 
is no reason why any operator should 
hesitate to experiment with thermo- 
philic digestion under his own condi- 
tions if his digester is equipped with 
an external sludge heater. Because 
this method of digester heating is not 
as economical from the B.T.U. stand 
point as with coils, it is necessary to 
have ample capacity in the external 
sludge heater and there should be 
plenty of gas available for thermophil- 
ic digestion experiments. 

In many plants, scum is a very 
troublesome matter in digesters. 
Where the sludge is in constant or 
almost constant circulation through 
an external sludge heater, scum no 
longer is the headache it used to be. 
Automatic controls on these heaters 
have been developed to the point where 
almost any combination of manual 
and automatic operation is now ob- 
tainable to fit the local conditions. 

Unheated digesters are now gen- 
erally used only as sludge storage in 
connection with heated tanks. Lagoon- 
ing of raw sludge is still practiced in 
some sections of the country but 
many authorities agree that this 
should be avoided wherever possible. 


Sludge Utilization 


Digested sludge continues to be 
prepared and sold for fertilizer in 
about the same number of places 


where it was started. Some of the 
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Los 


trench containing 


critics have indicated it was a case of 
having a “bear by the tail.’"’ However, 
those plants, such as the Southwest 
Plant of the Chicago Sanitary District, 
where they are equipped to either in- 
cinerate the sludge or produce fertiliz- 
er depending on which is more eco- 
Momically feasible, are still making 
fertilizer. This would tend to refute 
the claims of such critics. The appli 
cation of liquid sludge to farms and 
Sackmeyer of 
Da- 


does 


gardens as practiced by 


Marion, 


moose of 


Ind. and formerly by 
Battle Creek, Mich. 
have the advantage of retaining all 
those fertilizing elements lost in the 
sludge filtrate. There has been no great 
rush to follow their lead, probably due 
to the trouble and expense involved to 
gether with relatively meager financial 
returns. Where farms may be served 
directly by digested siudge pipe lines 
such as at Canton, Ohio's old treat- 
ment plant, liquid sludge farming 
offers a somewhat greater possibility 
This would seem to hold greater 
promise in southern California where 
fertilizing and irrigation could be ac 
complished at the same time 


SECONDARY TREATMENT 

Standard and High Rate Filtration 

Some 15 to 20 years ago it was 
common practice to design trickling 
filters 10 ft. deep and use such a 
rule of thumb as 2500 population 
equivalent per acre ft. Researchers 
soon determined that the top 2 to 3 
ft. of a filter was the most effective 
portion. From these studies, high rate 
filters with or without recirculation, 
bio-filtration, roughing filters fol- 
lowed by standard rate filters, etc., 
have all been tried with varying de- 
grees of success. One of the latest re- 
views of efficiencies of shallow (3 ft. 
depth) recirculating filters was made 


“Ceramicweld” 


pipe 


by Moore, Smith & Ruchhoft'” at the 
Elizabethtown, Ky. sewage plant 
which handled domestic and industrial 
wastes which included slaughter 
house, laundry and milk plant wastes. 

The conclusions reached were that 
there was break in the straight 
line relationship between B.O.D. load 
ings and removals and that best overall 
filter efficiency and plant performance 


no 


New Flexible Sewer Joint 
Development of Pacific Clay Products Co 
for plain end terra-cotta pipe.) 


was obtained with the filters operat- 
ing in series. This gave an average 
over all B.O.D. removal of 88 per cent 
and a final plant effluent of 24 ppm. 
from a raw sewage of 300 ppm. 
B.O.D. and 240 ppm. suspended sol- 
ids. This is a good illustration of how 
far filter design has progressed in 
the last 20 years. 
Activated Sludge 

Designers and operators of activat- 
ed sludge plants have been constantly 
striving for lower initial cost of plants 
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In 1948 Use of Mechanical Labor Saving Equipment Was Decidedly on Increase. 
ingeles digs sewer trenches straight, true and to exact depth with a Bucyrus-Erie “Hydrocrane” 
jointed with new flexible couplings 


On right, note smooth walled 


for clay pipe 


and either greater efficiency, or to 
give the same results at less operating 
cost. One direction in which the ini- 
tial cost may be reduced seems to be a 
shorter aeration period—therefore, a 
smaller tank. This may be accom 
plished by greater efficiency in the use 
of air and such economies as step aera 
tion or tapered aeration are considered 
standard practice. Other devices, such 
as finer dispersion of air bubbles, have 
been subject to much study by manu 
facturers. This has resulted in many 
claims for greater efficiency by such 
devices as “Wide Band Aeration,” 
Swing Diffusers, Jet Aeration, Dif 
fusair and others. So many claims and 
counter claims have resulted in con 
fusion and the Sewage Works Prac 
tice Committee of the Federation of 
Sewage Works Assns. decided that a 
“Manual of Practice on Air Diffusion 
in Sewage Works” was badly needed 
These studies have been completed 
and the manual has been written, re- 
vised, and is now in the final editing 
stage prior to anticipated publication 
about the middle of 1950 

Another approach to secure greater 
economy and efficiency is through 
greater concentration of solids. The 
attempt to carry 5000 to 10,000 ppm. 
of solids in the aeration tanks instead 
of say 2000, was found some years 
ago to be desirable but the accomplish 
ment was another thing. One proc 
ess was to add to the mixed liquor 
some inert solids such as silt, clay, ash 
or asbestos in order to cut down on 
the amount of volatile material and 
yet keep a high concentration of 
solids. More recently there has been 
the thought of adding oxygen or ozone 
to the diffused air with the idea of 
keeping the volatile sludge in a more 
operable condition. Okun, when at 
Harvard, did considerable work in 
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unental way with the oxygen 
should be heard 
from it. Currently, the National 
Ozone Co. of Ohio, 
stalling ozone equipment at the Celina, 
Ohio activated sludge plant, together 
with all metering devices, 
so that an economic study of ozona 
tion can be made. No doubt, this de 
velopment will be carefully watched 
Cost of oxygen or of has been 
the key to the Dr 
Mohlman suggests that oxygen would 
have to be supplied at about $5 per ton 
feasible 
inks this may be possible. If 


in expert 
process, and more 


leveland, is in 


necessary 


ozone 


whole question 


in order to be economically 


} 


but he tl 


ozone can be made cheaply, it may be 


Che 


Celina may 


even more attractive present 


plant scale operations at 


be very significant 


NEW METHODS AND IDEAS 


Polarographic determination of dis 
solved oxygen as described by Moore, 
Morris & Okun™ is not exactly 
but bids fair to be developed to the 
where commercial installations 
will be on a par with recording pH 
equipment. It is not hard to visualize 
the possibilities of this type of equip 
connection with an activated 
Much time, trouble and 
could be saved by knowing 
dissolved oxygen 


new 


point 


ment in 
sludge plant 
expense 
the 
content in the 


variations in 
aeration tank, 
on a recording and indicating instru 


as shown 
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Sowess of “Transite” Pipe incvoasingly Used 

This one a 10" sewer at Bremmerton, 

Wash. MacClenny, Fla., completed an en- 

tire new system with “Transite” pipe 
throughout.) 


ment. This not be available as 
yet from equipment manufacturers 
but if sufficient demand, it 
undoubtedly will be further developed 
and produced 

\nother useful piece of equipment 
is the photolometer used in the photo 
electric estimation of suspended solids 


may 


there is 


THE 
SsEQCY 


RYTONA 
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described by Setter, 
Grazia™’. As 


in sewage, as 
Price, Grossman and De 
a means of activated return sludge 
control, for example, the method 
seems to offer considerable promise as 
an aid to the efficient operation of 
activated sludge plants 

The photolometer itself is in pro 
duction by scientific equipment manu 
facturers but with a little more de 
mand for equipment of this nature it 
could be produced with automatic con 
trols within a comparatively short 
time 

\nother relatively new and rapid 
method of determining oxygen re 
quirements in activated sludge plants 
was described by Dawson and Jen 
kins‘ and the application of differen 
tial manometers to the measurement 
of B.O.D. of sewage was described 
by Caldwell & Langelier® lhese 
instruments have been used quite ex- 
tensively to measure uptake of oxygen 
and Warburg has recently come out 
with a new improved circular model. 
One of the great drawbacks of the 
standard 5 day B.O.D. determination 
is the long lag in time. For opera- 
tional control, much quicker even 
if somewhat less accurate method, 
badly needed. It appears that this may 
be a possible answer. 

With these potential new control in 
struments, it looks as if activated 
sludge plants could be made almost 


PROCESS 


“ 


Daytona Beach, Fla., Placed Novel Compact Plant in Service 


The “Daytona Beack Pros 
up-flow chemical precipitation 
ter softening plant and mild aeration—I1 


ess onsists 


of a form of economical 
employing sludge 
10 c.f. per gal 


tecing 65 to 
air used— 


from local wa- 
1 second 


plant is being proposed for Sarasota, Fla 
&5% B.O.D 
Y% c.f. per gal. for 80 to 85% removal 


the proprietors quaran- 
removal, depending upon quantity of 
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P.F.T. Develops Large Capacity Rotary Distributor for New Stockton, Calif.. Plant 


iH ith arms of genuine Wrought Iron pipe 14 
Rewly developed snap-off-and-on type of orifi 
tnit handles 12 M.G.D. of mixed filter effluent 
@id domestic sewage. Plant, built especially 

im ofc eortc. ¢ K enne 


automatic. It would seem that this is 


a place W here instrument manufactur 


érs have not kept pace with needs. If 
Such indicating and recording instru 
ments were available, the cost even 
though high, could be saved in a very 
short time through increased eff 
ciency, savings of air for diffusion 
and almost completely eliminating the 
possibility of plant upset due to some 
shock load. 

It is not assumed, however, that 
the demand for competent operators 
will be lessened because even if instru 
ments were made automatic in oper- 
ation, such equipment has a habit of 
needing attention and servicing by 
highly skilled technicians 


Pure Culture Sewage Treatment 


Half in jest, half in earnest, a new 
idea was put forth by F. P. Fischer“ 
for future sewage treatment, called 
Bio-Phage Nutrient Mr. 
Fisher proposes the addition at select 
ed points in the system of nutrient 
hormonic infusions together with 
carefully cultured, robust, specific 
pure culture organisms. Whether this 
idea ever will be a practical process 
will not be known until a lot of re- 
search has been done but some such 
apparently “screwball” ideas have paid 
off in the past, and so may this one 
Flexible Sewer Pipe Joints 

Engineers have long sought a sewer 
jointing material which would be 
watertight, flexible enough to deflect 


Process 


" to 10” size for 166 ft. diam. filter and the 
es and jet spreaders pictured in inset. This 
with settled combined canning plant wastes 

to handle canning wastes, was designed 
dy, San Francisco.) 


somewhat without leaking, prevent 
roots from entering and which could 
be made under water. It is claimed 
such a joint now being made by 
the Pacific Clay Products Co. of Los 
Angeles, Calif., under the name of 
“Ceramicweld.”” Made of rubber, it 
will resist acid, alkali, greases and 
solvents in sewage and temperatures 
in excess of those normally found in 
sanitary sewers or industrial waste 
lines. The clay pipe is made with both 
ends “spigots,” which are inserted in 
the coupling or joint. Steel bands are 
tightened about the gasket, which is 
then filled with cement grout. No 
cost data are available but, the joint 
appears to have possibilities 


OHIO RIVER COMPACT 
COMMISSION 

June 30, 1948, has rightly been 
rightly called the most significant date 
in recent sanitation history. On this 
date the Ohio Compact Commission 
was given the mandate by the eight 
signatory states to regain the treasure 
of clean waters for the millions of 
people and thousands of industries lo- 
cated in the valley of the Ohio River. 
The magnitude of this work and that 
of the National Water Pollution Con- 
trol Program as resulting from the 
signing on this same date by the Pres- 
ident of Public Law No. 845, certain- 
ly makes June 30, 1948, as one long 
to be remembered in sanitation annals. 

The first annual report of the Ohio 
River Valley Water Sanitation Com- 


18 
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mission covering the fiscal year end 
ing June 30, 1949, was issued Nov. 
15, 1949, by J. L. Quinn, Chairman, 
and Edward J. Cleary, Exec. Dir. and 
Chief Engr. The report begins with 
this statement : 

“Whoever may be concerned with 
the abatement of stream pollution 
will find guidance for his efforts in 
these words: 

‘A river is more than an amenity, 
it is a treasure. It offers a necessity 
of life that must be rationed among 
those who have power over it.’ 

This profound statement 
part of an opinion of the U. 
preme Court, which was handed down 
in 1931 by Mr. Justice Oliver Wendell 
Holmes in a decision involving diver- 
sion of Delaware River water.’ 

Among the accomplishments of the 
commission are the following: 

1. Established standards for the 
22 mile stretch of the Ohio known 
as the Cincinnati Pool. On this in- 
formation Cincinnati as well as north- 
ern Kentucky cities discharging into 
the pool are now proceeding with the 
design of sewage treatment work. 

2. Made findings-of-fact in the 
Pittsburgh as well as the Huntington 
areas on water quality requirements 
in order to expedite the construction 
of remedial works. 

3. Took action in conjunction with 
two states to prevent the discharge of 
new pollution in the form of hardness- 
producing wastes from _ industrial 
plants. 

4. Secured factual evidence of 
pollution loads in the Wabash River. 

5. Undertook a cooperative pro- 
gram with the Armco Steel Corp., the 
Wallace & Tiernan Co. and the State 
of Ohio looking toward development 
of a method to treat phenol wastes. 

6. Established a special unit with 
the help of federal funds to aid in the 
development and acceleration of in- 
dustrial waste control measures. 

7. The commission has also par- 
ticipated in discussions favoring modi- 
fication of federal tax laws to permit 
accelerated depreciation of capital ex- 
penditures for industrial waste treat- 
ment plants, and consulted with fed- 
eral officials on the establishment of 
synthetic fuel plants and means to 
meet the problems of adequate water 
supply and discharge of waste sub- 
stances. 


PUBLIC LAW No. 845 


The Water Pollution Control Di- 
vision of the United States Public 
Health Service was established to acti- 
vate Public Law No. 845 signed on 
that historically significant date, June 
30, 1948. In order to assist the Public 
Health Service to carry out the pro- 
visions of the law a Water Pollution 


forms 
S. Su 
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estab 
Composed of 11 members, six 
are non-federal individuals appointed 
by the President and which represent 
wild life, conservation, industry, engi 
neering, municipal government 
research. The other 
including the chairman, 
Hollis, (who is Chief Sani 
Public Health 
Service) represent the Departments 
of the Army, Interior, Agriculture 
and General Services Administration 
One of the first acts was to partition 
the entire country into fourteen (later 
funds for the 
insufficient ) 
river basins for administrative 


Control Advisory Board 


lished 


was 


and 
scientifi five 
members 
Mark D 


tary Engineer of the 


reduced to ten because 


fiscal year 1950 were 
major 


purposes 


\n appropriation of $2,200,000 was 
the U.S. Public 
1950, $1,200,000 
j 


ad 


made available to 
Health tor 


of which was for operation and 


Service 


ministration (including research) and 
$1,000,000 was for grants to state and 
interstate agencies, and to the Terri 
tories for the study of water pollu 
tion caused by industrial wastes. Actu 
ally $782,979 has been granted to 45 
states, 4 territories and to the District 
of Columbia to this time 


In order to formulate a compre 
hensive program for water pollution 
control it was necessary to have each 
of the states compile data showing the 
sources and amounts of pollution of 
the river basins. Those data 
should be completed early in 1950 and 
will form the basis of the Federal plan 
and for supporting state water pollu 
tion programs. These comprehensive 
reports will be exhaustive, probing 
inventories of pollution conditions 
throughout the country today—water- 
shed by river 
river 


each of 


watershed, 


basin by 
and the factors contrib- 
uting to and created by water pollu- 
tion. “In the eyes of the Public Health 
Service a comprehensive program of 
water pollution control has four ele- 


basin 


ments: (1) determination of existing 
stream conditions, including the pol- 
lution load; (2) determination of de 
sirable stream uses; (3) the fixing of 
water quality requirements; and (4) 
the development of corrective meas- 
ures based on the first three phases.” 

lhe comprehensive program will of 


necessity be 
time to 


subject to change from 
time as conditions warrant, 
but the adoption of corrective meas- 
ures, will not await the development 
of the ultimate comprehensive pro 
gram. The preliminary control pro 
gram, facilitated by utilizing data al 
ready available, “will provide (1) a 
reference point from which to meas 
ure the progress of pollution abate 
ment; (2) a guide for acquiring neces 
sary additional data; (3) a basis for 
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the logical development of additional 
comprehensive programs ; (4) a basis 
for loan approvals, when funds are 
ippropriated for this purpose, and 
(5) an educational document to be 
in supplying information to the 
public and to officials concerned with 
the tion of water control pollu 


tion activities.” 


Che previously 
Pollution Control 
had two meetings in 1949, At the sec 

the Board it 
mended to Surgeon General Leonard 
\. Scheele, that “‘a firm policy be put 


used 


direc 


mentioned Water 
Advisory Board 
ond 


meeting ol recom 


sued to insure abatement of pollution 
of, interstate waters.” 


the 


Preparation of 
uniform 
could le adopted m part 

interested in 
pollution 


“essentials” of a state 
law which 
states 


or m whole by 


strengthening their water 
control 


mended 


activities, was also 


The Board 


tinuation of special grants for study 


recom 
endorsed con 
and research problems having sec 
National 
suggested that preference be given to 
projects in which industry cooperates 
by supplying funds or skills. This 
action reflects the Board’s belief that 
the solution of industrial waste prob- 


tional or significance and 


lems in the Nation’s waters is primar 
ily the responsibility of industry 
The Board concluded its policy 

making recommendations by adopting 
a motion that the Public Health Serv- 
ice encourage formulation of uniform 
methods of waste analysis among the 
various professional technical organ 
izations engaged in water, sewage and 
industrial waste activities. 


IN REVIEW 


POPULAR INTEREST IN 
POLLUTION ABATEMENT 


No program in pollution abatement 
control can be truly effective without 
adequate public support. The progress 
made thus far would not have been 
possible except for the arousing of 
public opinion by conservation groups, 
wild life sanctuary groups, Isaac Wal 
ton Leagues, Sportsmen's Congress, 
sewage plant operators who speak he 
fore local organizations and anyone 
who has the knowledge and ability to 
carry on the gospel of “Clean Wa 
ters.” Such recent popular articles as 
“Foul But You Drink It” by H. H 
Smith, in Sept. 1947 and ‘Florida 
Polluted Paradise” by Philip Wylie, 
in April 1949, have given additional 
popular impetus to the whole program 
of water pollution abatement. In the 
Florida, David B. Lee, Di- 
the Bureau of Sanitary 
Engineering, gives the following sum- 
mary of the 1949 program in munici- 
pal waste treatment: Plants have been 
completed at Daytona Beach, Winter 
Garden, and Winter Park; construc- 
tion is under way at Ft. Lauderdale, 
Jacksonville Seach, MacClenny, 
Ocala, Orlando, Tampa, and Winter 
Haven; plans are being drawn for 
Lake City, Miami, and Vero Beach. 

Completion of the 6 mgd. high rate 
filter plant to serve Orlando, a city 
of over 50,000 permanent residents, 
is expected by March, 1950, The in- 
stallatior of this treatment plant will 
terminate one of the most serious pol- 
lution problems in Florida as the city 
of Orlando formerly placed all of its 
waste into drainage wells. 


Case of 


rector oft 


P.F.T. Sludge Heaters and Heat Exchange Units Installed at Dayton, Ohio 


This battery of four units, rated at 500,000 B.t.u. per hour, heat mixtures of raw solids 


and recirculated digester contents 
and automatic temperature controls 


Each unit has its individual recirculating sludge pump 
The adoption of external sludge heaters and sludge 


recirculation has been proceeding at a rapid rate in connection with existing as well as 
new plants.) 
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Worthington’s Novel Flexible Magnetic Drive and Automatic Speed Control Unit for Sewage 
Pumps 
{The first units to be installed are those pictured here for Boston's new Nut Island Plant 
Philadelphia has also selected this new vari-speed pumping control and equalising assem- 
bly for its new treatment plant.) 


Florida Industrial Waste Progress 
The Florida State Board of Health 
is conducting an extensive survey over 
a three-year period of the phosphate 
waste problem sponsored by the phos- 
phate industry. This is expected to 
Settle the controversial questions re- 
garding the amount of wastes dis- 
charged, its effect on the receiving 
streams and other related matters. 
Similarly a brief study is being made 
of the pulp and paper mill industry 


waste under joint sponsorship of in- 


dustry, the Florida State Board of 
Health, and the National Council for 
Stream Improvement Citrus waste is 
still a serious problem and the prog 
ress to date has consisted mainly of 
hetter housekeeping and segregation 
of stronger wastes with final disposal 
in isolated areas 


Boston Metropolitan Area 

This area has long been the subject 
of muck research and study. It will 
ultimately involve construction of 
three primary treatment plants, one 
at Nut Island, the second, called Calf 
Pasture and the third at Deer Island 
Che first phase of the correction of 
the problem consists of the design and 


construction of the 112 mgd. Nut Is- 
land Treatment Works for 900,000 
persons. The concrete work of the 
plant has been completed and the me 
chanical equipment has been pur- 
chased and stored in warehouses 
Contracts for the installation of this 
equipment have recently been awarded 
and the plant is expected to be in 
operatior early in 1951. 


New York City Treatment Progress 


Ground was broken on Nov. 7 for 
New York City’s 120 mgd. Hunts 
Point plant and the 26th Ward Sew- 
age Treatment Plant has just been 
completed and placed in full opera- 
tion although it operated as a partial 
treatment plant for some time previ- 
ously. The dual fuel gas engines are 
not yet all installed as this is being 
written. This plant will take its place 
along with the six other plants of 
which the New York Dept. of Public 
Works can be justly proud, and is the 
latest step in the carrying out of the 
comprehensive plans adopted several 
years ago: Coney Island, Wards Is- 
land, Tallmans Island, City Island 
Harts Island, Bowery Bay, Jamaica 
and now the 26th Ward plant have 
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been orderly steps in the completion 
of the overall program ultimately in 
volving 17 plants, 1,619 mgd. and 
some $275,000,000 total expenditure. 
The newest plant replaced an old 
sanitary landmark (a_ treatment 
plant constructed about 1890-96 
housed in a circular brick building, 
and designed to treat about 3 mgd 
from an area having a population of 
some 60,000 persons). The new plant 
is designed for a flow of 60 mgd. and 
an expected population in 1970 of 
480,000. The present flow is around 
50 mgd. from some 415,000 persons 


Philadelphia Program Moves 


The abatement of pollution in the 
Delaware River basin is a very large 
undertaking but once decided upon 
has made rapid progress. The first 
unit of the program in the Phila- 
delphia area is the North East Works, 
which should shortly be completed and 
placed in operation. It has a designed 
capacity of 125 mgd. for 876,000 per 
sons in 1970, separate sludge diges- 
tion with heated digesters and with 
abbreviated activated sludge for sec- 
ondary treatment to give a suspended 
and B.O.D. reduction of 75 
per cent. The second unit is the South 
East Works designed for 136 mgd. 
and the third is the South West 
Works designed for a flow of 140 
med. 

This makes total capacity for the 
plants in the Philadelphia area of 400 
mgd. and will entail a total cost around 
$60,000,000. The work is also pro- 
ceeding on the latter two plants with 
some units under construction and 
others almost ready. All three plants 
are scheduled for completion by the 
end of 1953. 

Some 32 municipalities below Phila 
delphia are joining into workable 
groups tc best take advantage of their 
natural drainage area and construct 
works to comply with the orders of 
the Sanitary Water Board to abate 
pollution of this stretch of the Dela- 
ware River. 


Baltimore Adds to Plant 

At Baltimore, sewage works addi- 
tions are planned to the extent of 
about $2,000,000 and some are actu- 
ally under construction to keep this 
33 year old plant up to date. The 
tributary population has increased 
2% times in that period. Baltimore 
sells some 30 to 40 mgd. of plant 
effluent to the Bethlehem Steel Co. 
for industrial purposes. This helps 
cut down the amount of plant effluent 
entering Back River, a sluggish tide 
water stream. This city was one of 
the first to encourage the use of un 
processed sludge for fertilizer. Then 
for quite a period of time they seemed 


solids 
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to think mt did not 
It has now been 
dollars 


equipment 


pay to process it 
decided to 


lor 


spend a 
million drying 
filtra 


all cdi 


sludge 


alone since vacuum 
installed in 1938 and 
sludge has been dewatered by 


the 


thon wa 


gested 


this means and sludge dey osited 


on the grounds 

Pittsburgh Makes Progress 
The \llegheny 

\uthority, after 

tion abatement problem im 


sanitary 
the pollu 
\llegheny 


basis 


County 
studying 
wide 


County county 


volving 


on a 
102 municipalities, has now 
modified its program to provide treat 
facilities for 59 municipalities 
reduction in construction 
$82,000,000 to $49,000,000 


ment 
with a 
from 
This effected a corresponding reduc 
tion in sewage service charge of about 
16 per cent W hile a considerable sav 
ing mm construction cost is being made 


cost 


by this revision of original studies the 
problem of maintaining overall stream 
pollutior. control presents much great 
er difficulties as compared to one plant 
for the entire area under a single ad 
ministration. Under the new plan 
there will be several plants instead of 
the one large plant of 175 mgd. aver 
age flow which was to been 
located 3% the 
“Point” and serve the entire county 
The Central or Pittsburgh District, 
known as Project “Z,” will have an 
average flow of 141 megd., 
about 80 per cent of the entire popula 
tion under order to abate pollution in 


have 


some miles below 


serve 
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\llegheny County but will be located 
the 


pres¢ nt 


at the same place as selected for 
plat t Under 
plans the project involves 


one laryve 


the 
a. 
35 


miles of 


tunnel construction in addition to 28 
miles of intercepters other than tun 
lhe treatment plant will be 


to remove 50 per cent of the 


nel type 
cesigned 
B.O.D. as required by the State Sam 
tary Water Board and confirmed by 
the Ohio River Valley Water Sanita 
thon Commission 
Detailed plans and specifications are 
195] 
and are being financed by means of a 
$2,000,000 loan arranged through the 
City of Pittsburgh 
nded exclusively 
and administration expense over the 
three This 
will be repaid through revenue bonds 
when construc 


to be con pleted by the end ot 


his will be ex 
for engineering 
two to loan 


next years 


which will be issued 


tion work is commenced 


Cincinnati Gets Under Way 


Cincinnati, always among those in 
the forefront concerning matters of 
civic development, anticipated the 
Ohio River Compact by starting work 
its intercepting 
establishing the sites for its sewage 
treatment plants and enacting the 
service charge ordinance to provide 
funds for construction of the works 
as well as for operation, all prior to 
the signing of the compact on June 
30, 1948 

In fact designs were 
Little Miami Treatment 


on sewel system, 


made for the 


Works in 


A Dorr Bio-filtration Plant in South Africa. 
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1939 
studied by the engineers and were re 
the 
Commission Phe 
degree of treatment to be provided 
the very frst 
the Commission 
Che report on the type ot 
together with 


Vhese subsequently were re 
vamped to provide the treatment 
deemed necessary 


Was among tiems ol 


business once was 
organized 
reatment proposed 
complete design data was submitted 
to the Ohio State Dept of Health and 
returned approved July 11, 1949. Bids 
were received on Dec. 13, 1949 for 
contracts No. 1 and No. 2 covering 
furnishing, erecting and 
filters and 


fabricating, 


testing of sludge sludge 


incinerators, respectively 


West Coast Progress 

The new 245 mgd. activated sludge 
plant at Hyperion of the Los Angeles 
area is nearing completion. Partial 
operation is expected early in 1950. 
Water being precious, the activated 
sludge plant effluent will be sold for 
industrial purposes. The revenue front 
this is expected to practically pay for 
the operation of the plant. When this 
plant is really settled down to steady 
operation some very interesting papers 
should result. The instrumentation 
of this plant is such that not only will 
it be easy to operate and compute 
costs for almost all operations, but 
will also provide many data not read- 
ily available at most plants. Some of 
these extra instruments are those 
which give quantities of raw sludge 


fed to any tank by recording integra- 





Serves the municipality of Potchefstroom, in South Africa’s Transvaal, with population of 1000, This plani is not a 1949 installation 
but is pictured to reveal that South Africa is sanitation minded, and likewise to reveal the care with which this plant is operated, main- 


tained—vyes, even “manicured 


No wonder there are no objectionable odors around the Potchefstroom plant. W. J 


Engineer 


Pietersen is Town 
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Worthington’s Solids Communitors 
{ 1949 addition to the Worthington Line) 
valve settings are changed 
Systematic sampling of sludge will 
allow easy calculation of bal 
ance—usually a slow laborious task 
The overall plan at San Francisco 
is moving ahead. The Richmond 
Sunset improvements have been com 
leted and the attack on the Bay pol 
mon problem is next in order 
Portland has decided to remove its 
Sewage from the Willamette and dis 
Bharge it to the Columbia, where a 
Yery much greater dilution is 
tained and a lesser degree of treat 
Ment required. This tunnel is 16,000 
ft. long and will greatly relieve the 
pollution load on the sluggish Willa- 
mette. It will discharge Portland's 
Sewage to the site of the new primary 
Sewage treatment plant. The total 
fost is expected to be approximately 
$1 2,000,000 
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tors as 


solids 


ob- 


No better proof of interest in the 
Subject of industrial waste can be 
given than two instances which oc- 


Curred in 1949. In spite of recent 
fhanges to include “Industrial 
Wastes” in the name of many state 
or area member associations of the 
Federation of Sewage Works Assn., 
it remained for Ohio to be the first to 
give real equality of leadership such as 
ulternating municipal and industrial 
members as Chairman of the Ohio 
Sewage & Industrial Waste Treat 
ment Conference. This was done by 
a change in the Ohio Conference con 
stitution in June, 1949. The other in 
stance came in Boston at the meeting 
of the Board of Control of the Fed- 
eration when it was voted unanimous- 
ly to change the name of the Sewage 
Works Journal to “Sewage & In- 
dustrial Wastes,” effective with the 
Jan. 1950 issue. A change in the name 
of the Federation itself was not quite 
sO easy since it involved a constitu- 
tional chance which takes time. There 
seemed to be no doubt about the de- 


WASTES 


the Member 
Associations, to change the name to 
somehow include the name “Indus 
trial Wastes.” There seems little 
doubt that this will be effected in 
1950 


sire of the Directors of 


Industrial waste research has been 
given an enormous impetus by the 
research section in Public Law No 
845 and the work done at the Environ- 
Health Center at Cincinnati, 
(). This, however, does not constitute 
work and 


mental 


even the major amount of 


interest 
Purdue’s Wastes Conferences 


In the five Industrial Wastes Con 
ferences held at Purdue University 
under the leadership of Don Blood 
Professor of Sanitary Engi- 
neering each one has been bigger and 
better and better attended than the 
former. The one held Nov. 29 and 30, 
1949 was attended by 370 registered 
representatives of industries and 
municipalities together with some 87 
of Purdue's graduate and 
special students. Some 48 major pa 
pers were presented in the two-day 


good, 


school 


meeting. 

The combined efforts along indus- 
trial waste lines of some two dozen 
trade associations representing at least 
15 major industries and many large 
individual industrial concerns, such as 
General Motors, Ford, DuPont, At 
lantic Refining. American Cyanamid 
and American Viscose Co., just to 
mention a few, represent a_ total 
aggregate effort tremendous im- 
portance and scope in this field. Many 
of these have been active in previous 
vears, but 1949 saw a much greater 
interest and activity. If this progress 


of 


New Grit Collector, Washer and Elevator 
(Developed by Walker Process Equipment 
Co. This unit is at Savanna, /il.) 
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Crane Produced a New Diaphragm Type 
Valve 
slurr cs 


designed for sludges, 


and industrial wastes.) 


Especially 


SEMU TES 


continues to accelerate, the enormity 
of the pollution abatement problem 
does not seem quite so staggering 

While usually treatment of indus 
trial wastes costs money with little or 
no financial return, there are instances 
where through research, ingenuity and 
capital outlay, the wastes which for 
merly went into the sewer or streams 
to plague municipal sewage works 
operators or State Depts. of Health, 
are kept out of the sewers or streams 
and now bring a real profit to the 
industry involved. Perhaps it might 
be in order to briefly mention a few 
of these. The distilling industry has 
found a real profit in processing the 
distillery waste grains and evaporat 
ing the soluble wastes. The beet sugar 
industry has recently found it very 
profitable to operate their diffusion 
battery supply water as a closed sys- 
tem thus preventing loss of much 
sugar now recovered as sugar in the 
bag in the warehouses. 

At Wheatland, Pa. a recovery pro- 
cess has been installed costing $500,- 
000 to treat waste pickling liquor from 
the steel mills with zinc wastes from 
galvanizing plants. 

Almost no company wants to state 
exactly what their profits are from 
by-products or waste recovery, but 
you may be sure that when elaborate 
plants costing hundreds of thousands 
of dollars are constructed after care 
ful research, they promise more than 
an even exchange of dollars. 

It is wrong, however, to approach 
this problem from a money making 
by-product point of view. Industry 
must consider its industrial waste 
treatment or disposal to be as much 
a part of the manufacturing cost as 
coal, power, labor or raw materials. 
If any profit can be obtained through 
research it should be considered as 
so much “frosting on the cake.” 

Another fine example of co-opera- 
tion between a municipal sewage 
treatment plant and some industrial 
plants was reported by Groen”. In 
this case, the City of Dearborn used 
pickling liquor from the Ford Motor 





SEWAGE 


Murray Corporation 
re conditioning 


Co. and from the 


for slu 
vacuum filtr n which is the 
residue from the manufacture of 
acetylene has been used by the City of 


prior to 


Lime 


Dearborn for many years at a cost of 
5 per ton at the nearby lime pit 
this to 


Croen 


cts 
Hauling and labor costs bring 
per ton of C,O Mr 
states that a saving of $1.50 per ton 
of dry solids or a total of over $20,000 
per vear was effected by using pickling 
for the costly 
chloride besides solving a very 
] 


problem 


$8.50 


liquor as a substitute 
terri 
thorny tor 


the 


vaste disposal 


manutacturers 


RESEARCH 


and Industrial 


Research in Sewage 
Wastes has been 
by the Federal Security 
the | S. Public 
his has been under 
Hatfield, 


( ommiuttee 


continued with 
financing 
Agency through 
Health Service 
the supervision of W. D 
Chairman of the F.S.W.A 
on Standard Methods. This research 
program has been carried on at seven 
laboratories as follows: 

No. 1—University of Wisconsin, M 
Nichols. Director 

No. 2—University of Illinois 
well, Director 

No. 3— Purdue 
Director 

No 4—Rutgers 
Rudolfs, Director 

No. 5—N. Y. State 
Gilcreas, Director 

No. 6—Mass. Inst 
Sawyer, Director 

No 7—Ohio State 
Hert Director 

The problems being studied fall 
mainly into two groups ; those having 
B.O.D. and those relat 
ing to industrial wastes. In the first 
group are (a) the studies being made 
on improvements in dilution water and 
seeding technic (b) methods and 
standard solutiton against which the 


start 


A. M. Bus 


University, M. G. Mellon 


Willen 


University 


Health Dept., F. W 


of Technology, C. N 


University, L. K 


to do with 


Features Dorr's “Duo Clarigester’ 


settling 
in a sing 


umit. The “Duo-Filter 


which accomplishes primary 
condary settling of filter effluent and sludge digestion 
provides primary and second- 
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W&4T's New Air-Operated Automatic Master Chlorinator 


This unit, which is in the South Yonkers 


by two W.&T 


Chlorinators of earlier periods 


NV.Y., Sewage Plant, is flanked on each sid 


Many water plants can not boast a 


modern chlorination equipment.) 


individual B.O.D. technic may be 
checked (c) manometric oxygen de- 
mand (d) studies of nitrifying organ- 
isms as applied to sewage purification 
and to the interpretation of B.O.D 
data. The second group of problems 
relating to industrial wastes are again 
divided into two main divisions (a) a 
systematic method for the analysis of 
and sewage receiving metal 
plating and metal treatment wastes 
such as those containing Cd, Cr, Cu, 
Fe, Mn . Zn, etc. (b) those indus 
trial wastes such as styrene, butadiene, 
sulfate and cyanide. In addition to the 


waters 


Compact Packing House Waste Treatment Plant 


above listed laboratories, many othe 

problems are being studied both i 

State and Federal agencies such as thé 
Lawrence Experiment Station and the 
Environmental Health Center of thé 
U.S. Public Health Service at Cin 

cinnati, O. The F.S.W.A. Researct 

Committee, headed by Dr. Willen 
Rudolfs. has been engaged in a series 
of toxicity studies dealing with (a) 
a review of the literature published 
during the last 25 years pertaining ta 
the effect of toxic substances on sew- 
age treatment, streams and B.O.D. 
(b) studies pertaining to toxic sub- 


ary bio-filtration in a single unit with aut one rotary-distributor. 
This plant serves the Reitz Meat Products Co. of Raytown, 
Mo. on an 80 x 100 ft. area. 
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stances present in industrial wastes 
which may affect stream and biologi- 
cal treatment processes and the effect 
of certain toxic substances on the 
$.O.D. method as presently employed 
(c) the literature as relating to the 
toxicity to fish and fish foods 

Since the at least partial awakening 
of industry some years ago to its share 
in the responsibility for treatment of 
its own industrial wastes, many indus 
try-wide research studies are being 
made. Those started several years ago 
are being continued, such as iron and 
steel wastes as conducted at Mellon 
Institute under Senior Fellow R. D 
Hoak ; the pulp, paper and paperboard 
industries National Council for 
Stream Improvement, as directed by 
Harry W. Gehm; the National Dairy 
\ssn., National Canners Assn., Amer- 
ican Petroleum Institute, and many 
others 

The progress in some of the indi- 
vidual industries will be briefly stated : 


American Iron & Steel Institute 


The research program of this or 
Qanization was started about 15 years 
avo, to correlate the work of the in 
dividual steel companies. Since 1938 
he Institute has sponsored a research 
Mellowship at Mellon Institute of In- 
Mustrial Research, to study and de 
velop the technical problems concern- 
ing the treatment and disposal of 
those wastes peculiar to the steel in 
dustry and to cooperate with state and 
federal agencies to achieve a feasible 
Standard of purity in the receiving 
waters. This program has amounted 
to upwards of $250,000 in Mellon In- 
Stitute alone with the examination of 
some 50 methods proposed for dis 
posal of steel industry wastes and a 
Klozen of those studied critically. Cost 
of treatment is the most serious draw 
back, but recovery of by-products of 
fers some help. 


Electroplating Wastes 

The report of a recent survey by a 
committee of the American Electro- 
plater’s Society shows that nickel— 
83 per cent, copper—79 per cent, 
cyanide copper—/4 per cent, chrom- 
ium—73 per cent, cadmium—54 per 
cent and zinc—50 per cent were the 
electroplating operations carried on in 
some 84 plants responding to the ques- 
tionnaire. Cleaning processes showed 
alkali cleaning—86 per cent, acid 
cleaning—81 per cent, ferrous—60 
per cent and non-ferrous—48 per cent 
as the methods used in the responding 
plants. The reply to the questions on 
means of disposal of the plant wastes 
showed 73 per cent to sewers, 25 per 
cent to streams and 5 per cent to dry 
wells. (Several plants used more than 
one means of disposal.) 


SEWAGE AND INDUSTRIAL 


WASTES 


The Dairy Industry 

This is one of the largest in terms 
of dollar sales of any of the divisions 
of agriculture having industrial waste 
problems. The dairy people early 
recognized the need for research into 
the various phases of the industry 
which include: Evaporated Milk As- 
sociation, International Association of 
Ice Cream Manufacturers, National 
Cheese Institute, American Dry Milk 
Institute and American Butter Insti 
tute. These research problems have 
been handled through Task Commit- 
1946 and their main ob- 
jectives are (1) Distribution of in- 
formation to members to reduce 
wastes within their own plants. (2 


tees since 


(2) 
Studies of equipment design and plant 
layout tc reduce amount of waste. 
(3) Studies of economically feasible 
methods of waste utilization. (4) 
Education of industry to measure and 
analyze their own wastes. (5) Educa- 
tion of members as to possible treat- 
ment methods and costs involved. 

\ full scale activated sludge plant 
has been operated at Belle Center, 
Ohio, to collect treatment information 
for the task committee 


Pulp & Paper Industry 

This industry has been very active 
for a great many years in making 
studies of its members’ wastes prob- 
lems and the effect of all sorts of 
paper wastes on streams. Some five 
years age the National Council for 
Stream Improvement of the Pulp, 
Paper and Paperboard Industrie:, 
Inc., was formed by a group repre- 
senting more than 75 per cent of the 
entire industry. The membership is 
practically countrywide covering all 
the areas where stream pollution is a 
problem to members of the industry. 
The Council is now sponsoring co- 
operative research at several institu- 
tions. These research problems are 
financed by a budget of more than 
$150,000 per year. 

Of a more specialized nature is 
that organization called The Sulphite 
Pulp Manufacturers Research League, 
Inc. Is is supported by eleven sulphite 
pulp producers. The principal ob- 
jective uf the League is to develop 
economically feasible methods for 
eliminating spent sulphite liquor as a 
factor in stream pollution. More than 
$500,000 has been spent to date on 
waste sulphite liquor treatment by 
sewage treatment methods and search 
for uses of this material 


Canning Industry 

The National Canners Assn. has, 
for a dozen years or more, been a 
study and service organization for its 
members engaged in canning fruits 
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and vegetables. Much study has been 
made of treatment and disposal of 
the industry’s wastes. Two very good 
bulletins have been issued in cooper 
ative research studies made jointly 
with the Wisconsin State Board of 
Health, Entitled “Methods of Treat- 
ing Cannery Wastes” and “Cannery 
Waste Disposal Lagoons.”” Currently 
cooperative research studies are being 
made with both Purdue University 
and the University of Wisconsin 
Money for some of this work has 
come from the Research & Marketing 
Act sometimes called the Hope 
Flanigan Act of 1946, administered 
by the Dept. of Agriculture 

The subject of waste study and 
research should not be ended without 
giving especial recognition to the very 
exhaustive series of papers by Rudolfs 
and Trubnick, on Compressed Yeast 
Treatment”. 

In the making of the dress an ama- 
teur designer may find it hard to fit 
the pieces together, make the pattern 
match and sew up the seams without 
putting in bulges where they should 
not be and putting in the gathers and 
pleats where they should be. The 
author of this 1949 review has, no 
doubt, left out many meritorious 
things tnat should have been given 
recognition and probably should have 
curtailed emphasis in some places 
where it has been made. No one 
“garment” suits all persons, but it is 
hoped that some Water & Sewage 
Works readers may find this 1949 re- 
view of interest. 
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1, W. Gittins Now 


Secy. Penna. 
Water Board 


John W. Gittins has been ap- 
pointed Secretary of the Pennsyl- 
vania Sanitary Board. Mr. Gittins, 
formerly connected with the Bureau 
of Engineering in the Wilkes-Barre 
office, has been acting secretary since 
the resignation last July of William 
Gorman. Mr. Gorman joined the 
U.S. Pub. Health Service as Asst. 
Basin Engr. in the New York office. 
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N the words of Arthur H. Niles, 

] President of the Federation of 
Works  Assns (and 

Engr.-Supt. Sew. Treat. Works, To 
ledo, Ohio), “each of the Purdue In 
dustrial Waste 
higger and better than the last one, and 
the one held on Nov. 29-30, 1949, cer 
tainly topped the previous four by a 
wide margin.” With a_ registration 
of 370 (plus 87 students ), this confer 
ence indicated again the wide popular 
ity of these meetings which have been 
scheduled about every fourteen 
months, and with fifty papers sched 
uled, for the two-day meeting, it was 
certainly the most ambitious program 
yet undertaken under the chairman 
ship of Don E Bloodgood, Prof. of 
Sanitary Engineering at Purdue Uni 
versity 

As in the case of previous confer- 
ences, this one was held under the di- 
rection of the Purdue Univ. School 
of Civil Engineering, the Technical 
Extension Division of the University 
and the Indiana State Board of 
Health. Also, as in the case of the 
first four conferences, the fifth was 
held in cooperation with the Stream 
Pollution Control Board and the Con 
servation Dept. of the State, the Indi 
ana Chamber of Commerce, and the 
Manufacturers’, Dairy Products’, 
Canners’ and Brewers’ Associations 
of Indiana as well as the Ind. Sect 
of A.W.W.A. 

The value of 
attested by the fact that most of those 
attending came from industries having 
industrial waste problems. Further 
evidence of the popularity of these 
conferences is the fact that they draw 
attendance in large numbers from far 
outside the State of Indiana. 

Because of the necessity of holding 
thirty-six papers on the second day of 
the meeting, it was impossible for a 
person to hear more than six papers 
out of that group, but credit goes to 
Prof. Bloodgood for scheduling the 
papers to start exactly on the hour, 
and then making sure that this sched- 
ule was followed. Thus, it was pos- 
sible for a person to pick the six 
papers he most desired to hear, and to 
be sure that he would actually hear 
them. From the popularity of the 
meeting, and the interest shown in the 
papers, it appears that future confer- 
ences may well have to be extended to 
a three day meeting. 


Welcome by Wiley 
As in the past, Prof. R. B. Wiley, 


sewage 


Conferences has been 


these conferences is 


CONFERENCE 


Head of the School of Civil Engineer 
ing opened the conference with his 
welcome to Purdue, and his review of 
work accomplished there 

From what has been said above, it is 
obvious that this report can not cover 
all of the papers presented. Even with 
the enlistment of several “assistant re 
complete coverage can not 
be given. We have made the attempt, 
however, to present reviews of papers 
that are the wide 
variety of subjects covered. The fact 
that some papers were not “covered” 
does not in any way indicate that they 


porters” 


representative ot 


were any less important than those re 
ported 


R. B. Wiley 
Head 
Civ. Engr 


urdue Unit 


D. E. Bloodgood 
Prof 


San 
Purdue 
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f Unit 


Industrial Waste Research 
and the U.S.P.H.S. 


“Tue U.S. Pustrc HEALTH SERV 
1cE PROGRAM IN INDUSTRIAL WASTE 
RESEARCH” by V. McKenzie, Sanitary 
Engineer Director, U.S. Pub. Health 
Service, Cincinnati, Ohio 

Under Pub. Law 845 the industrial 
waste program is supported in three 
ways: (1) Grants to organizations or 
individuals through the National Insti- 
tute of Health; (2) grants to states 
or to interstate commissions ; and (3) 
direct engagement in research and 
field investigations by the Environ- 
mental Health Center at Cincinnati. 

The work of the Environmental 
Health Center is divided between field 
studies, research studies, and consulta- 
tion and training service to the states. 
Industrial waste studies are carried 
on through each of the major organ- 
izational sub-divisions of the P.H.S.: 
survey and investigation, research and 
development, and training section. 
Field studies consist of reviewing 
major industrial waste problems, con- 
ducting cooperative plant studies, and 
carrying on laboratory studies. The 
latter have been directed principally to 


analytical methods, with persistence 
studies, water quality studies, radio 
active wastes, and toxicity tests recety 
ing the most attention 


Ohio River Compact Commission 


“THe Onto VALLEY Compact 
Commission Looxs Angap,” by Jo 
seph L. Quinn, Chairman, Ohio River 
Valley Water Sanitation Commission, 
Terre Haute, Ind. 

The immensity of the undertaking 
of the Ohio River Compact Commis 
sion can be realized from the fact that 
the area covered constitutes seven per 
cent of the whole United States. The 
River itself is 981 miles long and has 
19 tributaries. In its basin live nearly 
20 million people. Because there are 
527 communities of 2500 population 
or more, and because there are 3200 
groups or Organizations interested in 
the problem, the Commission wisely 
chose to enlist the aid of all other or- 
ganizations in the area in the attempt | 
“to spread the gospel.” Many indus 
trial waste problems exist in the Ohio 
Basin, as well as numerous municipal 
disposal problems. 

Mr. Quinn reported on the progress 
of the Commission during its first 
year (a short summary appears in 
Mr. Niles’ annual review in this is- 
sue). Mr. Quinn also reported on the 
Commission's interest in reviving the 
Bailey Bill in Congress. It is planned 
to introduce a bill in the next Con- 
gress whereby any industry that has 
been certified by the U.S.P.H.S., and 
its state, can deduct the cost of indus- 
trial waste capital expenditures from 
its income tax over a period of five 
years. 

The Commission is attempting to 
aid industry but does not ask for in- 
formation on secret competitive in- 
dustrial processes, but it can, does, 
and will continue to help industry be- 
fore problems occur. One way in 
which the Commission hopes to aid 
industry is to help promote pilot 
plant work and bring the findings to 
the benefit of industry as a whole. 

“How Can Inpustry Recarp 
POLLUTION ABATEMENT IN THE 
Ouro River VAattey,” by E. J. 
Cleary, Exec. Dir. and Chief Engi- 
neer, Ohio River Valley Water San- 
itation Commission, Cincinnati, Ohio. 

Mr. Cleary dispelled any idea that 
the Commission was or is attempting 
to socialize industry or to prevent 
further industrial expansion. (Ed. 
Note: Because of the wide-spread in- 
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terest in this subject, Mr. Cleary’s 
paper will be printed in full in the 
March issue of Water & Sewage 
Works, and therefore will not be re 
viewed here.) 


National Wildlife Federation 


“Tne NATIONAL WILDLIFE Fep 
ERATION” by Carl D. Shoemaker, Con 
servation Director, National Wildlife 
Federation, Washington, D.C 

Mr. Shoemaker, a member of the 
Water Pollution Control Advisory 
Board under P.L 845, told of the 
formation of the National Wildlife 
Federation, the adoption of the Duck 
Stamp, and the gummed stamps 
which are used to finance the work of 
the Federation, and many other phas 
es of the Federation’s work. Mr 
Shoemaker favors pollution control, 
and expects the Water Pollution Con- 
trol Advisory Board to accomplish 
what all conservationists want 


Antibiotics Waste 


“Wastes From THE MANUFAC 
TURE OF ANnTiBIoTIcs” by J. R. Me- 
Mahan, Research Biochemist, Charles 
Pfizer and Co., Terre Haute, Ind 

Mr. McMahan spoke particularly 
about the wastes from a streptomycin 
plant. It was found that these wastes 

Scould be treated on a trickling filter 
but it would require a filter as large 
as that needed for a city of 15,000 
persons. Experiments were also tried 
on chemical treatment. A small trick 
ling filter plant with lagoons was avail- 
able, chlorination in large doses re- 
moved the color of the waste and 
oxidized the B.O.D. 

When it was found that the waste 
contained Vitamin By», efforts were 
directed toward byproduct recovery, 
and with the development of recovery 
processes, the waste has become easy 
to handle on the trickling filters avail- 
able, and chlorine requirements have 
heen reduced from 4000 ppm to 50 or 


SO. 


Uses for Yeast 


“Uses ror Yeast” by Elsie Sin 


gruen, Technical Consultant, Brew 
ers Yeast Council, Inc., Chicago, Ill 

As indicated by the title of the 
paper, Miss Singruen reviewed all of 
the present day uses of brewers yeast, 
from dog foods, to pharmaceutical ap- 
plications for the skin and bee food. 


Frozen Food Processing 


“STRENGTH OF WASTES FROM 
Frozen Foop Processtnc” by J. A 
Drake, Pub. Health Engineer, State 
Dept. of Health, Minneapolis, Minn 
and F. K. Bieri, Asst. Pub. Health 
Engr., Div. Water Pollution Control, 
State Dept. of Health, Minneapolis, 
Minn. 


In the case described, it was found 
that lagooning with sodium nitrate 
treatment was not sufficient. To re 
duce waste load, washing and blanch 
reused. These observ 
ers noted that the B.O.D. values of 
these wastes were higher per case than 
in the case of ordinary canning, and 
therefore more sodium nitrate is need- 
ed to control odors from the lagoon. 
\ 50 per cent satisfaction of B.O.D. 
by sodium nitrate is not sufficient, and 

authors recommend a_ higher 
dosage at the beginning of the pack, 
with a tapering off later in the season. 

During the course of the observa 
studies were made on the re- 
lation of C.O.D. to B.O.D., and it 
was found that the sodium nitrate 
dosage could be controlled quite satis- 
factorily on the basis of the C.O.D 
test. 


ing waters are 
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tions, 
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Phenol Tests 

“MetHops FoR ANALYSIS FOR 
PHENOL Wastes” by M. B. Ettinger, 
Scientist Officer, U.S. Public Health 
Service, Cincinnati, Ohio. Mr. Et- 
tinger pointed out that the analytical 
results obtained for phenol depend on 
the test used for determining phenol, 
and more particularly on the screen- 
ing process used to purify the waste 
and remove interfering substances. He 
described four screening processes 
and explained where and under what 
conditions each was most applicable. 


Industrial-Municipal Cooperation 

“THe FouNDATION OF SUCCESSFUL 
InpUsTRIAL Waste DtsposaL To 
Municrpat Sewace Works” by W. 
H. Wisely, Exec. Secy. and Editor, 
Federation of Sewage Works Assns., 
Champaign, III. 


(Ed. Note: This article will appear 
in an early issue of Water & Sewage 


Works. ) 
Pebble Phosphate Industry 


“Tue Position or THE PEBBLE 
PHosPHATeE INDUSTRY IN STREAM 
SANITATION” by R. B. Fuller, Man- 
ager, International Minerals and 
Chemical Corp., Mulberry, Fla. 


Water & Sewace Works, February, 1950 


PURDUE’S FIFTH INDUSTRIAL WASTE CONFERENCE 


For the most part, the phosphate 
industry problems are unknown to 
the average person in industrial waste 
treatment. Mr. Fuller explained the 
size of the industry, told how phos 
phates are used mostly for food crops, 
and how phosphates were geologically 
laid down in Florida. 


Research on the waste problems be 
gan in 1946, and have continued 
toward solving the problem of the 
tailings which contain colcoidal mate 
rial and slimes (not biologic). The 
flotation process is used in the indus 
try and much water is required ; some 
30,000 gpm. are now being reused 
Storage of wastes seems to be the 
simple answer and at this one plant, 
8O acres are used for storage of tail- 
ing, 460 for storage of sand, and 20 
acres for water storage. Heavy rain- 
fall (60 in. annually) adds to the 
problem of washing wastes into the 
rivers. Studies have been made on the 
effect of phosphate wastes on aquatic 
life in the ocean, and it has been de 
termined that phosphate wastes had no 
connection with the “red tide” of 
dynaflagellates last year. 


Iowa's Pollution Law 


“DEVELOPMENTS IN INDUSTRIAL 
Waste TREATMENT IN Iowa” by 
Philip Morgan, Professor of Sanitary 
Engineering, Iowa City, Iowa. 

Prof. Morgan reviewed the Towa 
Pollution Law of 1949, and stated that 
its purpose had been to allocate treat 
ment capacity of streams, and to de- 
fine pollution with stream use in mind. 
Prof. Morgan told how this law 
would apply to the various industries 
in the State of Iowa, and discussed the 
size of the industries and the problems 
involved. 


The problem of tracing wastes was 
emphasized by the incident of 134 gal. 
of grasshopper poison (Chlordane) 
being dumped into a city sewer and 
killing all fish below the outlet. Some 
modern sleuthing brought to light the 
actual dumping of the poison and 
relieved local industry of any re- 
sponsibility for the discharge of the 
lethal waste. 


Fatty Acid Recovery 


“Tue Removat or Fatty Acips 
AND SOAPS FROM SOAP MANUFAC- 
TURING Waste Waters” by F. S. 
Gibbs, Pres., F. S. Gibbs, Inc., Boston, 
Mass. 


At the Boston meeting of the Fed 
eration last October, one of the in- 
spection trips included the waste 
treatment plant of the Proctor & 
Gamble Soap Mfg. Co., where Mr. 
Gibbs had installed a waste treatment 
system designed on the flotation prin- 
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ciple with finely divided air being used 
as the flotation agent 

At the Purdue Mr 
Gibbs reviewed the development of 
the treatment unit from a pilot plant 
installation, first tried on white water 
waste from a paper mill. The accom 
plishment of the unit on the fatty aci 
wastes from soap manufacture were 
revealed both by photograph and by 
data showing that a concentration of 
600 ppm. of fatty acids and soaps (of 
which 300 ppm. is undissolved) is re 
10 ppm. of 

greases in the effluent 
has also been effectively 
wool 


Conference, 


duced to approximately 
undissolved 
The unit 
used on pilot plant 
scouring wastes 


scale on 


Toxic Wastes 

Wastes IN MUNICIPAI 
A Review” by George E. 
Symons, Assoc. Editor, Water & 
Sewage Works, New York, N.Y. 
(This paper will appear in full in an 
Water o Sewage 


“Tox 
SEWAGES 


early issue of 
Works.) 

(The following three papers were 
reported by A. Paul Troemper, Prin. 
San. Engineer, Illinois Sanitary 
Water Board, Springfield, Ill.) 


Anaerobic Digestion 


“LOADING FACTORS FOR ANAEROBIC 
Dicestion,” by A. M. Buswell, Chief, 
Illinois State Water Survey Division, 
Urbana, Il 

Dr. Buswell reported results ob 
tained at various loadings on five di- 
gestion plant installations. A discus- 
sion of the theory and operating 
characteristics of the anaerobic diges- 
tion process was also given. It was 
pointed out that to avoid pollution it 
was necessary to remove the unox- 
idized carbon and hydrogen from 
wastes. This is normally accomplished 
by: 

1. Plain sedimentation for the set 
tleable material. 


2. Bio-precipitation in the aerobic 
processes such as the activated sludge 
process where the hydrogen is con- 


verted to water and the carbon to 
carbon dioxide. 

3. Anaerobic fermentation 
the carbon and hydrogen are con- 
verted to methane (CH,) and carbon 
dioxide (COz). In the absence of 
oxygen, the organisms present will 
attack the organic matter to form in- 
soluble sludge, methane and carbon 
dioxide. Virtually any type of organic 
compound will correspond to this re- 
action to a greater or lesser degree 
except pure hydrocarbons. If oxygen 
is supplied the formation of methane 
is inhibited and carbon dioxide is 
largely formed. 

It was pointed out that if an indus- 


where 


trial waste contains | per cent or more 
volatile organic matter the possibili- 
ties of drying and selling the material 
should investigated. The lower 
limit for which the anaerobic digestion 
process was applicable was given as | 
per cent (or possibly as low as 0.5 
per cent) volatile organic matter in 
the waste. Below this concentration, 
the tankage requirements may make 
the uneconomical. At 
two-stage digestion should be 
vided for high rates of loading. In 


be 


process least 


pro 


multi-stage digestion provision should 
be made for recirculation in every 
possible way. Agitation is one of the 
critical steps in the process since by 
this procedure, zones of unfavorable 
action can be seeded with healthy or 
ganisms from other zones. 

The pH determination was con- 
sidered not to be indicative of what 
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will happen in digestion tanks. The 
only test which will give a good indi- 
cation of impending difficulty in the 
digestion process is the volatile acids 
determination. Some plants may 
operate with 3,000 ppm. volatile acids 
over a considerabie period ; however, 
when the volatile acid and concentra- 
tion gets over 2,000 ppm. the methane 
fermentation may stop. High volatile 
acid concentrations in the primary 
stage of a multi-stage digestion plant 
can be reduced by recirculation from 
the later stages (dilution). The most 
practical way to control high volatile 
acids in a single-stage operation is to 
stop or cut down the feed to the di- 
gester. 

While many attempts have been 
made to isolate a pure culture of 
methane-producing organisms, none 
have yet been fully successful. How- 
ever, a selected group of organisms 
can be developed and can be adapted 
to decompose almost any type of or- 
ganic matter. The cost of the anaero- 
bic digestion process is largely in 
capital rather than operating costs. 

The operating results of several 
anaerobic digestion plants were pre- 
sented. 


Petroleum Refinery Wastes 


Waste DisposaL PRoGRAM 
SINCLAIR REFINING Co.” by 
G. R. Arner, Plant Superintendent, 
Sinclair Refining Company, East 
Chicago, Indiana, was presented by 
James A. Fowler. 

This paper reported the improve 
ments made in the waste disposal sys- 
tem at the East Chicago refinery as a 
result of the lawsuit by the State of 
Illinois against the State of Indiana 
and a number of industries in the East 
Chicago area. 


“THE 
OF THI 


The refinery is located on a dead- 
end branch of the Indiana ship canal. 
At the time the court order was issued 
the refinery had a capacity of 55,000 
barrels of crude oil per day. The 
process consisted of crude distillation, 
thermal cracking, polymerization, 
light oil treatment, and lubricating oil 
treatment. The residual crude oil was 
cracked to tars Water usage was 
34,000 gpm. All of this water was 
discharged to the canal and consistec 
of 22,000 gpm. of cooling water fo 
which no treatment was provided, th 
remaining 12,000 gpm. being dis 
charged through the old API sep4 
arators. The present plant has a crude 
oil capacity of 85,000 barrels per day. 
Present waste volume discharged is 
5,000 gpm. (expected to be reduced to 
4,000 gpm. ) 

The improvement plan consisted 
of: (1) separation of sanitary sewage 
and industrial wastes with disposal of 
sanitary sewage to an existing munici- 
pal sewer system; (2) reduction of 
volume of industrial wastes by the ex- 
tensive use of cooling towers in plant 
process operations; (3) provision of 
an American Petroleum Institute sep- 
arator for the industrial waste efflu- 
ent; (4) treatment of the concen- 
trated wastes at their source before 
discharging them to the refinery sewer 
system. 

The second provision of the plan 
was decided upon by refinery officials 
as an alternate to providing extensive 
additional separator capacity for the 
plant effluent. This procedure pre- 
sented some problems since by reduc- 
ing the volume, the concentration of 
solubles in the effluent was increased 
and therefore made necessary the re- 
duction of wastes at their sources. 
Cooling tower capacity of 95,500 
gpm. was provided, which was suffi- 
cient for all cooling and condensing 
needs in the refinery. 

The third phase of the plan con- 
sisted of constructing a new API sep- 
arator and revising the existing sep- 
arators to operate in series with the 
new unit. The new unit is 130 feet 
long by 45 feet wide with a 6-foot 
water depth. It is capable of handling 
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7500 gpm. normally, however this 
may vary depending on the rate of 
flow, temperature and gravity of the 
oil. The effluent from the new sep 
arator is discharged to the old units 
for additional gravity separation of 
oil. No additional polishing of the 
separator effluent is provided. 

The fourth provision of the plan 
consisted of a number of changes in 
the refinery processes. The light oil 
treatment plant was remodeled. Sol 
vent extraction units were provided 
for treating lube oils in order to 
eliminate the acid treatment process 
“Doctor treatment” of fractions was 
replaced by treatment in towers 
packed with rock and salt. This 
eliminated 1800 gpm. of waste which 
was high in sulfides and phenols 
Waste caustic treatment was provided 
in packed towers by contact with air 
and steam. The sulfides present were 
converted to thiosulphates in the efflu- 
ent. The process will strip all sulfides 
but will not remove phenols. No 
Attempt has yet been made to recover 
@r remove phenols. Approximately 
1500 pounds per day of phenols are 
discharged. A total of $550,000 was 
$pent by Sinclair Refining Co. in their 

lution abatement program exclu- 
Rive of the costs for cooling towers. 


Dairy Wastes 


“Metnops or Stupy or Darry 
Wastes TREATMENT BY AERATION” 
by Nandor Porges, Chemist, Bureau 
of Agriculture and Industrial Chem- 
istry, U.S. Dept. of Agriculture, 
Philadelphia, Pa. 

Dr. Porges reported some of the 
fesearch being conducted by that 
bureau at the request of the Task 
Committee of the Milk Industry. 

The material used in the tests con- 
Sisted of a 0.1 per cent solution of 
@ried skim milk. Aerobic fermenta- 
fion of this waste was investigated in 
the research project. Difficulty was 
€xperienced in finding a satisfactory 
laboratory test for control purposes. 
It was finally decided to use the chem- 
ical oxygen demand (C.O.D.) test, 
developed by Eldridge, as the most 
satisfactory control procedure. The 
C.O.D., of the fresh waste was found 
to be approximately the same as the 
20-day B.O.D. A comparison of the 
chemical and biological demands was 
presented by the following table: 


C.0.0.— ppm 


0.D. — ppm. 
Total “oy 


8.0. 

20 Day 5-Day 
1052 1056 
$16 519 
639 


636 
431 


327 


Skim milk sol 
Lactose sol 
Casein sol 


604 


also made be- 


A comparison was 
tween the synthetic waste used in the 
test and an actual milk waste on the 
basis of the composition of the milk 


solids. 


1% Dried 
1% Rew Milk Skim Milk 
ppm ppm. 


Fat 390 ) 
Protein 320 309 
Lactose $10 505 

70 81 
1290 904 
1220 883 


Ash 
Total Solids, 

Organic Solids, 
fermentations were 
utilized in the tests. Five hundred- 
milliliter bottles were used for the 
tests. The quantity of air supplied 
originally was one volume of air per 
minute per volume of liquid fer 
mented. This was later reduced to 
one-half to one-fourth volume of air 
per minute per volume of liquid. The 
air efficiencies were very small, 
amounting to 2 to 3 per cent utilized. 
lhe synthetic wastes were fermented 
with pure cultures in the ratio 20 ml. 
pure culture to 400 ml. of synthetic 


Pure culture 


waste 


J. E. Cooper 


Supr 
Wastes Lab 
Ford Motor Ce 


\ large number of cultures were 
used in the experiments. The results 
of a few were described. Using the 
organism bacillus polymyxa, a reduc- 
tion in C.O.D. from 1050 to 700 ppm. 
was obtained in 96 hours of fermenta- 
tion. Using the coli group or organ- 
isms trom cow manure, no C.O.D. 
reduction resulted. Regular brewers 
yeast was also tried and would not 
produce satisfactory results. The most 
successful strain used was saccharo- 
myces fragilis which produced a 93 
per cent C.O.D. reduction (1050 ppm. 
C.O.D. at start) in a 96-hour fermen- 
tation period when nitrogen was sup- 
plied and the effluent centrifuged to 
remove solids. A 73 per cent reduc- 
tion in C.O.D. was obtained in a 24- 
hour fermentation using the same 
procedure. 

(The following two papers were re- 
ported by Wilham A. Hasfurther, 
Sanitary Engineer, Ill. Sanitary Wa- 
ter Board, Springfield, Ill.) 

“ABBREVIATED AERATION FOR 
Mitk Waste TREATMENT” by S. R. 
Hoover, Eastern Regional Labora- 
tory, U. S. Department of Agricul- 
ture, Philadelphia. 

This was a continuance of the paper 
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presented earlier by Dr. Porges and 
reported the results of areation studies 
of simulated waste in 30 liter aerator 
jars. Air was supplied at the rate of 
15 to 18 liters per minute and the con- 
tents seeded with cultures taken from 
one of the Mallory oxidized sludge 
treatment plants. The test, using a 20 
liter volume, lasted one month with 
successive rates of dosage each week 
of 1, 1, 1.5, and 2 liters per hour. 
\eration detentions ranged from 20 to 
10 hours. 

The 0.1 per cent skim milk solution 
used as raw waste had a chemical 
oxygen demand of 1050 ppm. (rough 
ly equivalent to the 20-day B.O.D.) 
and this was reduced, through aera 
tion alone, 44 per cent at the low rate 
of feed and 40 per cent at the high 
rate. About 5 per cent of the aerator 
effluent was composed of bacterial 
cells, and, when it was put through a 
centrifuge operated at 1500 rpm. and 
these cells removed, the C.O.D. of the 
centrifuged effluent ranged from 40 
to 88 ppm. Overall reductions were 
then 96.7 per cent at the low rate of 
feed and 91.7 per cent at the highest 
rate. 

Further work is being conducted to 
determine optimum aeration rates, 
other types of seeding that will give 
good results, and economical means 
of centrifuging. 

“A PLANT FOR THE AERATION OF 
Mitk Wastes” by William A. Has- 
further, Sanitary Engineer, Illinois 
Sanitary Water Board. 

Studies were made by the Board on 
treatment and operation problems at 
the Dean Milk Co. bottling plant at 
Huntley, Ill. The treatment plant, 
which was put into operation last 
spring, consists of a collecting sump, 
a 13,500 gallon aeration tank (8 ft. 
deep and equipped with Walker Proc 
ess impingement aerators), and a 
2,100 gal. settling tank. The compres- 
sor capacity is 89 cfm. but part is 
utilized by the air lift return for 
sludge from the settling fank. Return 
sludge is not measured nor is the 
sludge that is wasted. Mixed liquor 
is returned at a constant rate to the 
wet well and effluent is returned 
through a float-controlled valve in 
amounts sufficient to keep a_near- 
constant level in the sump. 

Originally the plant was designed 
for aeration without the forming of an 
activated sludge but it was found that 
even at low rates of aeration a floc 
was formed. At rates where no floc 
formed, reductions were very poor. 
The plant was then changed by adding 
more jets and changing to an im- 
proved type and increasing the recir- 
culating pump capacity to approxi 
mately 2 gpm. per cfm. air supplied. 

Early results with insufficient and 
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old-style jets showed poor utilization 
of air, better results being obtained at 
low rates of air discharge than at high 
rates. These results corrob 
orated at another installation where 
large quantities of air applied through 
perforated pipe proved inadequate 
Under improved aerating condi 
tions tests were made at partial and 
full plant loadings. With loadings of 
approximately 0.5 Ib. 5-day B.O.D 
per 1000 cu. ft. air applied, or 29 cu 
ft. of tank volume per pound B.O.D., 
reductions of 96 and 97 per cent were 


were 


obtained even though the consistency 
controlied 
settleability 


of the mixed liquor was 
the 
characteristics 

With loadings averaging approxi 
mately 0.9 Ib. B.O.D. per 1,000 cu. ft 
air applied, or 18 cu. ft. tank capacity 
per Ib. B.O.D., equally good results 
were obtained when the mixed liquor 
was closely controlled, but poor re- 
ductions obtained the 
mixed liquor suspended solids content 
became too high. It was found that 
under even reduced loadings, when the 
total suspended solids content of the 
mixed liquor was greater than 3,500 
ppm., treatment efficiency was poor 

With full loading, aeration tank 
dententions ranged from 5.7 to 10.3 
hours, and settling tank detentions 
ranged from 1.5 to 2 hours. These 
were computed on the basis of average 
flow during the plant processing pe 
riod 

Results of the studies indicated that 
best results were obtained when the 
suspended solids content of the mixed 
liquor was kept between 3,000 and 
3,500 ppm., and that good diffusion 
is more important than the amount of 
air applied 

(The following paper was reported 
by A. J. Steffen, Sanitary Engineer, 
Wilson and Co., Chicago, Ill.) 


only by color and 


were when 


Funds For Dairy Waste Research 


“Metuops oF INSTIGATING RE- 
SEARCH IN Darry Waste UNber Re- 
“SEARCH AND MarKETING Act” by 
E. W. Gaumnitz, Executive Secre- 
tary of the National Cheese Institute 
(Chicago) 

Mr. Gaumnitz stated that $9,500, 
000 to $64,000,000 is available under 
the act for research, service and edu- 
cational work, in marketing and re- 
search production utilization, distribu- 
tion, nutrition, farm management and 
the like. Some of the funds are avail- 
able for research in dairy waste treat- 
ment. One project, (Dr. Hoover's 
project, reported above) is receiving 
$25,000 during the current fiscal year 
for dairy waste research. 

Mr. Gaumnitz stated that more 
dairy waste research projects should 
be submitted since the “Dairy Advis- 


ory Committee,” of which he ts a 
member, considers this field of num 
ber two priority for that portion of 
the funds allocated to dairy research 
Some of these funds can be allocated 
to agricultural experiment stations, 
some to Federal Agencies, some to 
states on a “fund-matching basis” and 
some to private research organiza- 

Anyone interested, should con 
Mr. Gaumnitz 


tions 
tact 
(The following three papers were 
reported by D. Paul Rogers, Acting 
Chief Chemist, Penna. Dept. of 
Health, Harrisburg, Penna. ) 


Sampling Devices 

“SAMPLES FOR INDUSTRIAL WASTE 
Surveys” by H. S. Kline, Industrial 
Hygiene Engineer, Frigidaire Div., 
G.M.C., Dayton, Ohio 

Samplers are defined as being de 
vices for obtaining portions or indi- 
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cating directly the chemical nature of 


the flowing wastes. Flow measure- 
ments may be made, depending upon 
the nature of the survey under con- 
sideration, by using the timing method, 
volume measurement, rectangular and 
V-notch weirs, Parshall and Venturi 
flumes, orifice meter, or the Venturi 
meter. 

Another important factor in an in- 
dustrial waste program is the de- 
terminations of pH of the effluent of 
the waste. Wide range indicator pa- 
pers, permanent color standards, per- 
manent color glass discs, the more re- 
cent portable glass electrode, and the 
continuous recording type pH meters 
are well known means of making this 
determination 

The sampling method to be used 
must meet the requirements of the 
survey to be undertaken. Normal 
operating procedures of the plant 
must be known, in order to handle the 
disposal methods of the various dif- 
ferent wastes—including toxic ones as 
well. Sampling may be accomplished 
by any one of the following method: 
Catch or grab sampling; scoop type 
devices of rotating spoon, revolving 
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wheel with cups, bucket elevator ; pro- 
portioning or chemical feed pumps; 
solenoid valve arrangements ; measur 
ing cup-distributing apparatus 

Three ingenious samplers designed 
by industrialists were described fully 

one of the DuPont Co. Belle Works 
at Charlestown, W.Va. where a single 
solenoid valve, shallow well jet pump, 
timer operating for 10 seconds on a 
two minute cycle, and a 55 gallon 
drum are used to collect a composite 
sample for analysis. A standard inte 
grating flow recorder and a timing 
relay operating off of a flow meas 
uring device may be substituted in 
order to get a composite sample ac 
cording to the flow 

The National Cash Register Co., 
Dayton, Ohio, has designed a sampler 
employing twelve solenoid valves, a 
pump, a special timer automatically 
opening a valve for prescribed periods 
of time every 15 minutes after a two 
hour composite is made, the. timer 
changes to a second valve which oper- 
ates also for a 2 hour period. Twelvel 
composites are collected thereby in aj 
day. 

The Frigidaire’s unique sampler in- 
volves lifting the waste 15 feet by 
compressed air. Electrically timed air 
pressure system, rubber reinforced 
metal disc, turntable directing, special 
sampling chamber, six 10 minute 
samples for the one hour composite 
to the proper bottle, automatic pH and 
flow recording instruments are some 
of its features. This sampler has been 
in continuous operation successfully 
for four months. 


Packing House Waste 

“RECENT RESEARCH ON Meat 
PACKING WasTE TREATMENT” by 
R. E. Stiemke, Prof., San. Engr., 
Penn. State College, State College, 
Penn. 

In a recent publication the packing 
house wastes were listed fourth among 
the most important industrial wastes. 
The number of small slaughter houses 
in Pennsylvania amounts to 1500 and 
the amount of waste averages 100 gal- 
lons per hog killed and 300 gallons per 
steer. 

The study was made of a pilot plant 
receiving wastes intermittently from 
the killings of 20 hogs and 4 to 6 cat- 
tle per day. These wastes have a 
B.O.D. of 600 ppm., a pH_ between 11 
and 12, and an alkalinity of 1100 ppm. 
Septic tank and the trickling filter 
treatments have no future in produc- 
ing a satisfactory effluent to be dis- 
charged into a stream. The activated 
sludge process has given a 91 per cent 
B.O.D. reduction. Sand filters will be 
successful in the Southern States 
especially when two filters are con- 
nected in series (60 to 90 per cent 
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reduction). Chemical treatment gives 
a 75 to 95 per cent reduction. Large 
quantities of chlorine in form of 
chlorinated lime or a high test hypo- 
chlorite are required before coagulat- 
ing with alum. The cost for chemicals 
was found to be three cents per hog 
and fifteen cents per steer. Further 
treatment with bentonite adds addi- 
tional cost of about 50 cents per 1000 
gallons with a 40 per cent sludge 


Biological Yardstick 


BrocoGicaAL YARDSTICK AN 
Am to Sotvinc Pottution Prop- 
tems” by R. Patrick, Curator of 
Limnology, The Academy of Natural 
Sciences of Philadelphia, Philadel- 
phia, Penna 

Doctor Patrick described quite 
vividly that a disturbance in the bio 
dynamic cycle of the animal and plant 
life at any one station of a stream 
indicates the degree of pollution at 
that time. Algae and the bacteria play 
a very important part in bringing back 
the stream to normalcy in which there 
is a balancing of the animal and plant 
life 

Multiplicity is the keyword in a 
stream survey—chemical and physical 

ftests are made to obtain the general 
characteristics of the stream and ex- 
perts of each of the taxonomic groups 
study their own samples of the stream 
at the same time in order to make a 
classification according to their nat- 
ural relationship. These groups are 
as follows: 1. The pollution algae 
and rotifers. 2. Tolerant worms etc. 
3. Protozoa. 4. Non-pollution algae 

diatoms, etc. 5. Sensitive rotifers, 
clams, etc. 6. Insects and crustaces. 
7. Fish. 

A healthy station of the stream is 
one with a balance of organisms. Each 
biological group has a number of or- 
ganisms equivalent to the average for 
a healthy station. 

A semi-healthy station is one that is 
slightly unbalanced. Some of the 
groups have an increased number of 
organisms and some have a decreased 
number from the average for a 
healthy station. 

A polluted station is one with a 
definitely upset balance of organisms 
The first three groups have increased 
to as much as two-fold, with a de- 
crease of about one-half for the fourth 
to sixth group and the seventh group 
absent. 

A very polluted station is one that 
is definitely toxic to animal life with 
no species in most of the groups and 
a very low number of species only in 
the first, third and fourth groups. 

An overall biological pattern is thus 
determined. To determine the effect 
of any industrial waste upon a stream, 


“THE 


it is necessary to have three sources of 
information. First, chemical and 
physical characteristics are deter- 
mined ; second, the dilution method to 
eliminate toxic effects of wastes is 
used, and, third, the rate of recovery 
from the pollutional effects in the 
stream. 

Miss Patrick described in detail the 
biological study on the Conestoga 
basin in southeastern Pennsylvania 
and stated that this type of measure is 
sound in principle for developing of 
healthy water conditions with refer- 
ence on stream standards instead of 
effluent standards. The biological 
measure may be used alone or with 
other yardsticks as a certain aid to 
solving pollution problems 


Biological Yardstick 


*‘BroLcoGicaL INDICES OF STREAM 


QOvauity” by W. Van Horn, Research 


Programmers 
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ma, Ill. 


Associate, The Institute of Paper 
Chemistry, Appleton, Wisconsin. 
(This paper reported by M. R. Golly, 
San. Engr., Ill. State Dept. of Health, 
Springfield, Ill.) 

For any one set of stream condi- 
tions it is possible to determine the 
degree of pollution by a study of the 
organisms found in the stream. A 
change in environment changes the 
organism population. Oxygen, one of 
the most important environmental fac- 
tors, exercises a selective action on 
aquatic organisms. Toxic substances 
tend to kill everything. Inert material 
usually acts in a manner similar to 
toxic substances. 

Summarizing the results of previ- 
ous published investigations, the water 
fungi have been used to identify the 
zone of recent pollution, maggots to 
define the zone of septic conditions, 
and worms to show the zone of recov- 
ery. In the first zone, where oxygen 
is reduced, less sensitive forms of fish 
and bottom organisms tend to replace 
normal species, and sewage fungi ap- 
pear. In the septic zone, tubifex, rat- 
tailed maggots and other forms not 
using oxygen are reported to be found 
but the author has failed to find mag- 
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gots in swift-flowing streams. In the 
last zone, where oxygen is increasing, 
carcasses of water fungi may be found 
and forms with varying degrees of 
tolerance appear beginning with 
bloodworms and sucker fish. 

Stream velocity affects plankton 
and so a pollution index based on 
plankton alone would not be reliable. 
All flora and fauna should be studied 
to obtain reliable evaluation of pollu- 
tion. 

Toxicity tests in the laboratory 
offer another method of obtaining 
stream information but stream con- 
ditions cannot be duplicated exactly 
and so these tests are subject to ques- 
tion. Laboratory toxicity tests are 
most likely to give a reliable indica- 
tion if pollution is caused by an in 
dustrial waste alone. 

Studies of the minimum lethal con- 
centration of kraft paper-mill wastes 
using sensitive organisms have made 
it possible to predict with certainty the 
probability of a fish kill downstream 
from a particular mill using data on 
the waste supplied by that mill. This 
has been particularly valuable in the 
case of new mill installations. 

Biological studies are of special 
value where pollution enters streams 
in slugs leaving no chemical trace but 
providing the biologist with an abund- 
ance of evidence of it having passed 
downstream. 

Biological measurements should not 
replace chemical and other methods 
but all should be used together with 
intelligence and common sense tem- 
pered with experience. 

(The following three papers were 
reported by R. D. Hoak, Senior Fel- 
low, Mellon Institute, Pittsburgh, 
Penna. ) 


International Conservation 


“CONSERVATION ON AN INTERNA- 
TIONAL Basis” by H. H. Michaud, 
Asst. Prof. in Forest Conservation, 
Purdue University, Lafayette, Ind. 

Prof. Michaud was a delegate to the 
United Nations Conference on Util- 
ization and Conservation of Natural 
Resources at Lake Success. The ob- 
ject of this group is the mobilization 
of the science and technology of the 
whole world for human betterment 
through modern methods of use and 
conservation of natural resources. He 
pointed out that no country has fully 
utilized the possibilities inherent in 
scientific development of its resources. 

Education in agricultural technol- 
ogy is a slow process, but, despite 
backward practices, more food is 
raised per acre in Europe than in this 
country. He discussed the ways in 
which natural balances can be upset 
by the inability to recognize the end 
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results of various actions. For ex 
ample, slaughter of leopards permitted 
the baboon and bush pig to multiply 
in South Africa, creating a more diffi- 
cult problem. Similarly, killing off 
lions encourages the hyena to multi 
ply, and driving out the coyote on our 
western plains caused a great increase 
in the prairie dog population with a 
resultant increase in crop damage. In 
the same fashion he touched on waste 
ful lumbering operations and land use, 
erosion control and irrigation as soil 
conservation measures, and pollution 
abatement. He concluded by saying 
that conservation is a state of mind, 
and that the standard of living cannot 
be increased except on the basis of a 
continuing yield of natural resources 


Water Conservation 


“CONSERVATION OF WartTER Ri 
sources” by S. T. Powell and A. C. 
Wilson, Chemical Balti 
more, Md 

Mr. Wilson pointed out that rap- 
idly diminishing water resources re- 
quire more rigid regulation than in the 
past. Potential curtailment of produc 
tion; loss of intangible values; and 
inhibition of development in many 
areas have led to greater emphasis on 
water. About half of the 


Engineers, 


reuse of 


country depends on ground water. In 
some areas, deep wells are receding at 
a rate of 23 feet per year and exhaus- 


tion of ground water is having a 
marked effect on industrial develop 
ment. Some improvement in recharge 
has been noted where wells have been 
shut down for varying periods. Arti 
fical recharge from reservoirs has 
been practiced, but the recharged wa 
ter is warmer than normal. Water re 
charged should be sanitary, and com- 
patible with the underground supply 
Intrusion of sea water is a serious 
problem in some sections. Along the 
Southern California coast the rate of 
withdrawal is twice the recharge rate. 
Depletion of ground water has forced 
industry to resort to surface supplies 
in many areas. Use of sewage plant 
effluents as a source of industrial wa- 
ter is being studied following success- 
ful use at Sparrows Point. The cost 
of supplemental chlorination by Beth- 
lehem Steel is 1.73 cents per 1000 gal- 
lons, exclusive of interest and amorti- 
zation. The largest single industrial 
use of water is for cooling, and effi- 
cient cooling towers can conserve 95 
per cent of the water requirements. 
Deposition of encrusting salts from 
recirculated water can be controlled 
by chemical means. Water can be con- 
served by practicing successive cool- 
ing, where water can be carried from 
low temperature exchangers to suc- 
cessively higher temperature exchang- 
ers. Study of rinsing operations has 


reduced water requirements by as 
much as 80 per cent where weak rinses 
are reused. 


Pickling Liquors 

“DISPOSAL OF SPENT PICKLING 
Liguors” by T. F. Reed, Chem. 
Engr., U.S. Steel Corp., Pittsburgh, 
Penn 

No general solution to the pickle 
disposal problem is yet available, or in 
prospect. This is not due to lack of 
diligence on the part of industry, be- 
cause large sums have been spent on 
and there is an extensive 
literature covering this work. Any 
treatment plant should be reasonably 
independent of steel and coke manu- 
facture for the obvious reason that 
production may not be controlled by 
the vagaries of such an installation. 

The process chosen must be eco 
nomical, and as flexible as possible. 
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The use of chlorinated copperas in 
water, sewage and industrial waste 
treatment may expand, but such use 
must compete with alum and ferric 
sulfate. Use of reclaimed free acid 
from pickle liquor has not been fa- 
vored in the past, but efficient filtra- 
tion and adequate reduction of ferrous 
sulfate content can provide a reusable 
acid. Many proposed processes use a 
relatively expensive reagent to up- 
grade pickle liquor, therefore any 
fluctuations in the cost of such a re- 
agent would be magnified on the bal- 
ance sheet. The problem of disposing 
of pickle liquor economically is not 
completely hopeless, but neutralization 
is at present the only practical method, 
and this is very costly. 

(The following paper was reported 
by M. R. Golly, San. Engr., Ill. State 
Dept. of Health, Springfield, Mo.) 


Coke Wastes 


“PRELIMINARY INVESTIGATION OF 
Factors INFLUENCING THE CHARAC- 
TERISTICS OF By-Propuct CoKE 
Wastes” by H. H. Black, Chief, In- 
dustrial Wastes Section, Public 
Health Service, Cincinnati, Ohio. 


The magnitude of the by-product 


63 


coke waste problem is shown by the 
fact that about 15 per cent of all coal 
used in the United States is carbon- 
ized in coke ovens. Approximately 
170,000 tons of coal are charged to 
about 13,000 ovens per day. 

Sources of waste disposal problems 
in coke plants may be divided into five 
major categories: 

1. Characteristics of the coal used. 

2. Coke oven design 

3. Temperature and rate of coking 

4. By-product recovery processes 

5. Plant operation and maintenance. 

Only semi-bituminous or eastern 
bituminous coal is generally satisfac- 
tory for coking purposes. Low mois- 
ture, sulfur and ash content and high 
fixed carbon are desirable character- 
istics. The volatile content, preferably 
as high as possible, affects gas, tar, 
ammonia, and benzol production di- 
rectly, and so affects the waste prob- 
lem. Different coals may be blended 
to obtain the desired characteristics in 
the coke or the by-products. Pre- 
oxidation during coal storage changes} 
coal characteristics and hence the by 
products and wastes. 

Coke ovens are designed to heat, i 
the absence of air, all the coal in th 
oven to a uniform  temperatur 
throughout the charge. The norma 
design provides a chamber about 1 
inches wide by 12 feet high by 40 fee 
long and holding 18 tons of coal 
\rrangements for heating and othe 
construction details vary. A patente 
self-sealing door is used on som 
ovens. 

Coking temperature, usually 925° 
to 1050° Centigrade, affects quantity 
and character of by-products. Nor- 
mally, as temperature increases gas 
production increases, tar decreases, 
light oils increase up to about 900° 
Centigrade and then drop slightly. 
Important wastes such as phenols, 
creosols and pyridine decrease mark- 
edly as the temperature rises. The 
coking action in the oven is believed 
to occur largely in a vertical zone or 
plane parallel to the oven side walls 
about one-fourth-inch thick, referred 
to as a “plastic zone.” In each oven 
two plastic zones form at each side 
wall and move toward the oven center. 
Coking time is proportional to the 
square of the width of the oven. 

The semi-direct method of am- 
monia recovery, which produces a 
smaller volume of ammonia liquor, is 
more commonly used than the indi- 
rect system. Phenol recovery, the re- 
covery problem of most importance 
where plant wastes discharge to 
streams utilized for drinking water 
supply, is related to the coking tem- 
perature and the oxygen content of 
the coal. An average of about 0.55 
pounds of phenol per ton of coal 
coked is reported. The cyanides, 
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which are highly toxic, can be hydrol 
ized to ammonium compounds. Pyrid 
ine production amounting to about 
0.15 pounds per ton of coal may add 
to waste disposal problems 

In plant operation and maintenance, 
leaking pumps and pipelines, surface 
drainage, still maintenance, and dis 
posal of emulsion type wastes are 
troublesome. 


Cyanide Waste 

This paper was reported by W. A 
Hasfurther, Principal Sanitary Engi 
neer, Illinois Sanitary Water Board, 
Springfield, Illinois 

“TREATMENT AND DISPOSAL Of 
Cyanipe Beartnc Wastes” by John 
E. Tarman, Director, Consulting Di 
vision, W. H. and L. D. Betz, Phila- 
delphia, Pennsylvania. 

Results were presented for opet 
ating plants where differences in man 
ufacturing procedures and discharge 
conditions made variations in treat- 
ment necessary. Plant A discharges 
treated wastes to sewers tributary 
to a suburban treatment plant. Small 
metal parts are cleaned and plated, 
using acid, alkali, Cu., Al., and Cd 
Wastes are segregated; cleaning 
wastes treated for oil removal by 

B aerating, acid cracking and skimming, 
and then combined with the plating 
wastes 

Combined wastes are batch treated 
in 5500 gallon tanks. Calcium hypo- 
chlorite is added to give a residual of 
2 ppm. of chlorine, pH is adjusted to 
about 8, and ferric sulfate added for 

) coagulation. After settling the super 
natant is drained slowly to the sewer 
and sludge is drawn to lagoons. 
Lagoon supernatant is returned to the 
raw wastes. Cyanide content is re 
duced from 85 to 0 ppm 

Plant B required complete treat- 
ment since no sewers were available. 
Processing consists of acid and alkali 
cleaning and plating with brass, 
bronze, nickel, and zinc. Cyanide 
bearing, plating, and miscellaneous 
wastes are treated separately. Cyanide 
wastes are pumped to concrete tanks 
equipped with agitators. Gaseous 
chlorine is added to give a residual 
of 2 ppm. plus, and an automatic pH 


“Fred” Crane Now 
Buffalo's Commissioner 
of Public Health 

Frederick W. Crane, General Man- 
ager of the Buffalo (N.Y.) Sewer 
Authority for the past three years 
resigned that position on Jan. | to 
accept the appointment as Commis- 
sioner of Public Works of the City 
of Buffalo. 

A graduate of Cornell University, 
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recorder and caustic feeding machine 
maintain the pH slightly about 8.0. 
Mixed and settled batches are tested 
for cyanide before supernatant is 
drained to a storm sewer. Cvanide 
concentration of the raw ranges from 
200 ppm. down and always has been 
reduced to zero without need for re- 
treating. 

Plant C expanded and produced a 
new type of waste not acceptable to 
the municipal Discharge is 
above a public water supply and recre- 
ational area. Operations include acid 
and alkaline cleaning of metals, sur 
face preparation, and enameling. 
When the cyanide bearing solution is 
sprayed on, some CN is oxidized to 
cyanate and chlorine must be added 
to treat both radicals. The dosage is 
calculated on the basis of CN and an 
equal amount is allowed for the cy- 
anate 


sewer 
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Cyanide bearing wastes are pumped 
through a gas chlorine feeder, caustic 
being introduced into the pump suc- 
tion. When the reaction is completed 
the wastes are combined with other 
wastes and this mixture is treated 
with dry lime and alum for removal 
of other objectionable substances. 
Supernatant is discharged to the 
stream and sludge to a lagoon 


In Plant D, a ferro manganous 
blast furnace, waste gases had been 
scrubbed, thus dissolving cyanide, and 
scrubbing liquors treated with ferrous 
sulfate and ponded. Scrubbing was 
discontinued to permit dry reclaiming 
of the solids in the gas. Cooling waters 


Mr. Crane has been associated with 
the City of Buffalo as a Civil Engi- 
neer for 27 years, having been a 
structural engineer in the Depart- 
ment of Buildings and Sewer Dept. 
prior to 1938 when the Sewer Dept. 
was taken over by the Buffalo Sewer 
Authority. 

In 1944 while on the engineering 


staff of the Sewer Authority Mr. 
Crane was co-author with Dr. George 
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were still discharged to the lagoons 
but seepage through the slag dikes 
contained ferro cyanide which in the 
stream was converted to toxic cyanide 
by the action of the sun. This condi 
tion was eliminated by putting cooling 
waters through cooling towers and by- 
passing the lagoons. 

The need for a study of the prob 
lem at hand to obtain maximum eco 
nomies was pointed out 


Entertainment 


Besides a full share of industrial 
waste papers, those attending this 
conference were treated to three illu- 
minating and highly entertaining 
talks by members of the Purdue Fac- 
ulty. At the Tuesday evening ban 
quet, Prof. W. O. Forster of the His- 
tory Department told of some of the 
diplomatic maneuvering that went on 
in the early history of this country 
Forster’s amusing citations seemed 
to belie the famous crack of Will 
Rogers that we had never lost a war 
or won a diplomatic conference. If 
history is taught today as Prof. 
Forster presented it that night, then 
there are a lot of men in the industrial 
waste treatment field today who wish 
they were studying history now, in 
stead of making it. 

Also at the Tuesday evening ban 
quet, Director of Students George E. 
Davis, presented some readings from 
James Whitcomb Riley’s poems. This 
being the centennial of Riley’s birth, 
Davis’ readings were highly appro- 
priate, and Mr. Davis is_ noted 
throughout the midwest, not only as 
expert in the presentation of Riley's 
poetry, but as an authority on Riley 
himself. For persons not previously 
acquainted with the great Hoosier 
poet, Mr. Davis, made him live again. 
For those, who in their youth were 
raised on James Whitcomb Riley, it 
was a thoroughly delightful trip 
through nostalgia. 

At the Wednesday luncheon, R. B. 
Stewart, Vice President of the Purdue 
University, explained the Land Grant 
College System and how it works. 
He also presented some highly inter- 
esting information on the effects that 
may come from Federal aid to educa- 
tion. 


E. Symons of the “Buffalo Formula” 
for special charges for industrial 
wastes. 


In 1946 Mr. Crane left the engi- 
neering staff of the Sewer Authority 
to become City Engineer in Buffalo 
and a year and a half later returned 
to the Sewer Authority as General 
Manager, which post he relinquished 
to become Commissioner of Public 


Works. 





BIO-OXIDATION AT CHULA VISTA, 


CALIFORNIA 


A TWO-STAGE PROCESS DEVELOPED ON THE WEST COAST 


HULA Vista, California, has be 
come the first community to 
solve its sewage treatment prob 


lem through the installation of a mod 
ern plant using Dual-Stage Oxidation 
Process, a recent West Coast develop 
ment. 

Chula Vista is located on the San 
Diego Bay, approximately 10 miles 
south of San Diego. It has a present 
population of 15,000. There are a 
number of industries, including a cit 
rus cannery, a chemical plant, and air- 
craft manufacturing units. Excep 
tionally fine climate, room for both 
industrial and domestic expansion, 
adequate water supply, together with 
proposed municipal harbor develop 
ments, presages an excellent growth 
for Chula Vista during the coming 
decade 

This community has always been 
progressive in the matter of 
treatment. Wastes from the city are 
discharged into the southern end of 
San Diego Bay. Over 20 years ago 
when virtually all wastes entering the 
Bay (including those from the city of 
San Diego) were untreated, the City 
of Chula Vista installed an Imhoff 
Tank to provide primary treatment 
of sewage prior to its disposal into the 
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Bay. In 1941 San Diego installed a 
primary treatment plant. Since that 
time virtually all wastes entering San 
Diego Bay have been given partial 
treatment 

\n Imhoff Tank proved adequate 
for Chula Vista until the defense pro 
gram and the war brought a marked 
increase both in population and indus- 
try to this little city, resulting in a far 
greater sewage load. As a temporary 
expedient during the war a new 40 ft 
diameter digester equipped with a 
P.F.T. Floating Cover was installed 
to provide ce mmplete digestion of 
sludge from the digestion compart 
ment of the Imhoff Tank 


Another Forward Step 


Shortly after the war Chula Vista 
officials again took a forward step in 
sanitation and decided to augment 
their .existing treatment facilities by 
the addition of a larger plant of mod- 
ern design 

Early in 1947 the author’s firm* was 
retained to investigate the sewage 
treatment requirements and to design 
a suitable plant which, when combined 
with the present plant, would have 
sufficient capacity to care for the needs 
of the city during the next 20 years. 

\ study of available data disclosed 
that the sewage flow per capita aver- 


aged 70 gallons. The sewage was ex 
ceptionally strong and contained ap 
preciable quantities of H.S. It was 
further determined that the existing 
plant could produce satisfactory pri- 
mary treatment when handling up to 
0.225 MGD from a population of 
3,000. 

Following a careful study of all fac- 
tors it was decided that the new plant 
should be designed in accordance with 
the data summarized in Table I. 

\lthough the desired quality of ef- 
fluent as given in Table I was some- 
what higher than that delivered by 
the present primary plant, it was felt 
that the improved treatment was justi 
fied in view of the present trend of 


Table I 


3asic Design Data 
( Equiv 
20,000 
1.50 MGD 
2,300 GPM 


Design Population 
Basis) 
Design Average Flow 
Design Peak Flow 
Raw Sewage Characteristics 
Temperature 70° F 
Hydrogen Sulphide 20 ppm 
Suspended Solids 300 ppm 
5-Day B.O.D 250 ppm 
Effluent Characteristics (Sought) 
Hydrogen Sulphide 
Suspended Solids 
5-Day B.O.D 


0 ppm 
75 ppm 
100 ppm 

















Fig. 1—General View, Chula Vista Sewage Treatment Plant 
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the State of California to increase 
minimum treatment standards. 


In determining the preferred proc- 
ess of treatment for the new plant, a 
study of the various methods of mod- 
ern treatment was made. Choice was 
narrowed to consideration of inter 
mediate high-rate filtration and the 
then newly developed “Dual-Stage 
Bio-Oxidation Process.” Careful in- 
vestigation indicated the Bio-Oxida- 
tion Process to be capable of produc- 
ing an effluent superior to that re- 
quired. Estimates showed the Bio- 
Oxidation Plant to be appreciably less 
expensive in first cost than the high- 
rate filtration plant and no more costly 
to operate. Accordingly, a decision 
was made to proceed with the design 
and construction of a Dual-Stage 
Bio-Oxidation Plant 


Since this method of sewage treat- 
ment is relatively new, it is felt that 
a brief description of the process will 
assist in better understanding the de- 
sign and operation of this plant. 


The “Dual-Stage Bio-Oxidation 
Process” 

The Dual-Stage Bio-Oxidation 
Process is a development of Process 
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Engineers, Inc., of Los Angeles and 
San Francisco. In general, it con- 
sists of subjecting the sewage to treat- 
ment in two “Process Oxidators” ar- 
ranged for series operation. The 
Process Oxidator is a combination 
aeration and settling unit designed for 
a circular tank. Aeration and internal 
sludge recirculation is carried out in a 
circular center aeration compartment, 
followed by up-flow sedimentation in 
the annular outer compartment. Sol- 
ids which settle in the outer compart- 
ment are raked to the center com- 
partment for either removal or for 
revivification by aerated recirculation 
with the flow of screened sewage en- 
tering the tank. 

The design of the “Oxidator” is ex- 
ceedingly flexible. Long or short aera- 
tion periods can be used. The unit will 
allow the employment of intense aera- 
tion or gentle air flocculation at will. 
The internal sludge recirculation pro- 
vision is adjustable and permits the 
return of a small quantity of concen- 
trated sludge, or larger volumes of 
their sludge or mixed liquor in quan- 
tities in excess of the flow entering 
the tank if and when desirable. 


The degree of treatment afforded 















































the sewage is a function of the design 
of the component parts of the Oxi- 
dators in the flow sheet, and the quan 
tity of air used. At times chemicals 
may be employed to effect a higher 
degree of treatment with reduced 
aeration, should this prove advan- 
tageous. 

The design of the Chula Vista plant 
was based on the following anticipated 
results : 


Dual Bio-Oxidation (Without Chemi 
cals) 
Removal of Suspended Solids 
Removal of 5-Day B.O.D 
Dual Bio-Oxidation (With Chemicals) 
Removal of Suspended Solids 
Removal of 5-Day B.O.D 


80% 
ON 


90% 
80% 


As noted above the anticipated re- 
movals without chemicals would meet 
the basic design requirements. How- 
ever, it was decided to include provi- 
sions for chemical addition ahead of 
the secondary Oxidator, to be used 
in event either the load increased or 
higher treatment standards should be 
required in the future. 


Plant Design Costs 
The Flow Sheet which was adopted 
for final design is shown on Figure 3. 


PAVED PARKING 














Fig. 2—General Plan. Chula Vista Sewage Treatment Plant 
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The plant in general consists of 
the following major units 

(a) 2—Bar 1’-9” 
2’-6" deep, hand cleaned 
Grit Chambers, 1’-9” wide 
long x 2’-6" deep, hand 


Screens, wide x 

(b) 2 
x 14’-6”" 
cleaned 

(c) 1 
13’-8” long x 
depth 

(d) 1—Primary Oxidator ; 
diameter x 10°-O"” S.W.D., with aera 
tion compartment diameter of 28’-0” 

(e) 1—Secondary Oxidator (same 
as primary ) 

(f) 1—Sludge Digester, heated; 
45’-0” diameter x 27’-0” S.W.D 

Che design included automatic pre 
chlorination at wet well for the contro 
and removal of hydrogen sulphide. A 
chemical solution tank and feeder was 
provided to permit the introduction of 
either iron or alum coagulating solu 
tions ahead of the secondary Oxida 
tor raw sewage pumping 
in event of power failure, the largest 
of the raw sewage pumps normally 
driven by an electric motor may also 


Wet Well; 6-4” wide x 


7’-O” maximum water 


55’) 


o 
4 


lo insure 
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be driven by a standby gasoline engine 
through a combination gear drive 

Bids were called on the project 
March 30, 1948. The low bid 
submitted by James W. Huntley at 
the figure of $185,493.00, for the com 
plete plant and with a deduction of 
$16,000.00, for eliminating the vacu 
um filter and filter cake conveyor. In 
order to keep the cost at a minimum, 
the city decided to postpone the in 
stallation of the filter and conveyor. 
Consequently, the award was made at 
the figure of $169,493.00. The total 
cost of the plant as finally accepted 
by the city was $171,095.00, which in 
cluded some extra work. 

It is considered that this 
approximately $8.55 per capita or 
$114,063.00 per million gallon capac- 
ity is unusually low, considering the 
volume of the flow and the high de- 
gree of purification which is possible 
with this plant. 

Che plant was completed one year 
later and was opened for public in- 
spection April 30, 1949. Table II lists 


the names of the various items of me- 
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(1, 2)—Raw Sewage to Inlet Structure, to Diversion Box No. 1, 


to Primary O-xidator 
(3, 4)—Settled Sewage, 
2, to Secondary O-xidator. 
(5-7 )—Aerated Effluent, Secondary 
No. 3, to Flow Meter Structure, 


No. 2, te No 


(13-19)—Sludge Recirculation Lines, 


on oarea 


Primary O-xidator to Diversion Box No. 


O-xidator to 
to Ocean Outfall. 
(8, 9)—Crude or Settled Sewage Bypass, Diversion Box No. 1 to 
3, to Chlorination Station, to Outfall 
(10-12)—Sludge and Scum Lines, Primary. Oxidator to Primary 

Sludge Pump, to Sludge Heater, to Digester. 
Digester to 
Pump, to Heater, to Middle or Upper Zone of Digester. 
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installed in the 


chanical 
plant 


equipment 


lable 1 
MECHANICAL EQUIPMENT 
INSTALLED IN PLANT 

Pumps 
Raw Sewage 
l ype—F airbanks- Morse 
Vertical Non-Clog 
Capacity 
l " Motor 500 gpm 
1 800 gpm 
] 


Driven @ 
Driven @ 
5” Combined Motor and 
Engine Driven 
( Engine—Buda ) 
Primary Sludge Pump 
1—Marlow Simplex Plunger 
Pump—Cap. 75 gpm 
Secondary Sludge Return Pump 
1—4” Fairbanks-Morse Vertical Close- 
Coupled Non-Clog 300 gpm Sewage 
Pump 
Digested Sludge Recirculation 
1—4” Fairbanks-Morse Vertical Close 
Coupled Non-Clog 200 gpm Sewage 
Pump. 
Chlerination 
1—Wallace & Tiernan Master Automatic 
Visible Vacuum Chlorinator, Type 
MASV-M 
1—Fairbanks- Morse 


Motor 


1,000 gpin 


Platform Scale 


On/0a7 OR 


® 


CHEMICAL 


CM OIMATION 
PttOeR Ceu(eataT 





Piping Arrangements. 
(21, 


22)—Sludge 


Diversion Box 


Recirculation 
Gas Burner. 


Fig. 3—Flow Diagram, Chula Vista's Two-Stage Bio-Oxidation Plant 


(20)—Supernatant Liquor, Digester to Inlet Structure. 

Return 
Pump, to Inlet Structure. 

(23)—Digested Sludge Line, to Sludge Bed. 

(24, 25)—Air Lines, Blowers to Primary and Secondary Oxidators. 

(26)—Chemical Feed Line, Chemical Feeder to Diversion Box 
No. 2, to Secondary Oxidator. 

(27, 28)—Chlorine Solution Lines, 
E fluent Line or Raw Sewage 

(29, 30)—Sludge Gas Lines, Digester to Sludge Heater and Waste 


Line, Secondary Oxidator to Sludge 


Automatic Chlorinators to 
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Oxidators 
1—Process Oxidator (with skimmer) as 
Primary Unit 
1—Process Oxidator as Secondary Unit 
Blowers 
2—Roots-Connersville Motor Driven 
Blowers, each with 120 cfm capacity 
Sludge Digester 
1—Pacific Flush Tank Co. Floating Cover 
Digester Heater 
1—No. 170 Pacific Flush Tank Digester 
Heater & Heat Exchanger with auto 
matic controls 
Gas Control Equipment 

Flame Arresters, Waste Gas Burner, 

and Drip Traps by Pacific Flush Tank 

Lo 

Chemical Feeding Equipment 
1—300 gallon rubber lined solution tank 
complete with Lightnin’ Mixer 
1—Chemical Proportioning Pump by 

Proportioneers Inc., Providence, R. I 

The general plan of the plant, as 
built, is shown as Figure 2. 

Figure 1 is an overall view of the 
plant under normal operation. A 
close-up of the primary treatment 
portion of the plant, including the raw 
sewage pumps, chemical feeding units, 
and primary Oxidator, will be seen in 
Figure 4 and Figure 5 is a close-up 
view of the secondary Oxidator, which 
reveals the effective aeration obtained 

Sin the center compartment. 

Delays in the completion of the out- 
fall sewer postponed initial plant 
operation until July 14, 1949. On that 
date sewage flow was turned in and 
the plant has been in continuous oper- 
ation since that time 


ag 


Fig. 4—A Near View of the Primary Treatment Portion of the Chula Vista Plant 


Primary O-xidator, Raw Sewage Pumps, Chemical Solution Tank and Feeder Between Primary and Secondary O-ridators 


BIO-OXIDATION AT CHULA VISTA, CALIFORNIA 


Operating Procedure and Results 

The present operating procedure 
involves pre-chlorination of the sew- 
age ahead of the raw sewage pumps 
for odor control and hydrogen sul- 
phide removal. The raw sewage 
pumps then deliver the crude sewage 
direct to the primary Oxidator, from 
which point the sewage flows by grav- 
ity to the secondary Oxidator. A por- 
tion of the sludge from the secondary 
Oxidator is delivered to the primary 
©xidator on an intermittent basis for 
concentration with the crude solid 
prior to pumping to the digester. Un- 
der present operating conditions no 
chemical treatment is employed, since 
it has been found that the removals 
are adequate without chemical treat- 
ment at this time. 

The past few weeks of operation 
have disclosed some interesting fea- 
tures. Floating scum on the surface 
of the primary Oxidator is practically 
non-existent, and there is no scum 
whatever on the secondary. The ab- 
sence of scum is particularly notewor- 
thy, inasmuch as during the summer 
months in California most sedimenta- 
tion units experience difficult scum 
problems. The internal aeration fea- 
ture appears to be very efficient in 
controlling scum formation and in 
keeping the contents of the tank in a 
fresh condition. It has been 
found practical to produce a thick 
sludge in the primary tank even when 
returning secondary sludge for con- 
centration. Tests have indicated a 


also 


solids content in the combined sludge. 
comparable with that usually produced 
in primary clarifiers in this area. It is 
worth observing that combining aera- 
tion and sedimentation in a single 
structure does not reduce the solids 
concentration of the resultant sludge 

Although the plant is not yet being 
operated with laboratory control, some 
test information has been obtained to 
determine the present degree of treat 
ment. Table III] furnishes operating 


Table IIl 
OPERATING RESULTS 
( Without Chemical Treatment ) 
8/7/49" 8/10/49* 8/17/49* 
Fats and Grease—ppm 
Raw 25 w 
Effluent 7 10 
% Removal 72.0 66.7 
Total Solids—ppm 
Raw 
Effluent 1228 
% Removal 16.2 
Suspended Solids—ppm 
Raw 5 
Effluent 
% Removal 
Settleable Solids—ml /1. 
Raw 8.0 
Effluent 0.1 
% Removal 98.8 
Combined Raw Sludge 
© Dry Solids 48 
Moisture 95.2 
Volatile 81.9 
Ash 18.1 
(*AL 
samples.) 


1466 


3.85 5.7 
96.15 94.3 
76.3 794 
23.7 20.6 


/ 


tests made from 24 hour composite 
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results based on 24-hour composite 
tests for three days during the month 
of August. These tests do not repre- 
sent a true picture of the overall re- 
movals which should be possible with 
this plant, since the various units were 
not completely balanced at the time of 
the tests. However, it will be noted 
that the treated is the 
strong side and an excellent removal 
of both settleable and suspended solids 
was obtained. Unfortunately, facili 
not permit running B.O.D. 
tests on these samples. From the set- 
tleable tests, it will be noted 
that the plant 1s effective in an almost 
complete removal of all settleable sol- 
ids. Attention is also further called to 
the dry solids content of the combined 
raw and secondary sludge. Although 
the volatile content is on the high side, 
the percent of dry solids is comparable 
with most sludges removed from pri- 
mary treatment plants in California 

Short period tests were run with 


sewage on 


ties did 


solids 


various types of chemicals and it was 
found that excellent coagulation with 
consequent higher removal of solids 
can be ebtained by reasonable dosages 
of alum, ferric chloride, or ferric sul- 
phate. Operating difficulties with the 
proportioning chemical pump pre- 
cluded running a test of several days 
duration with coagulants, but this is 
planned for a later date 
On September 30, a full day’s test 

was run using a dosage amounting to 
approximately 30 ppm of FeCl;. Lab- 
oratory tests on samples of the sewage 
showed the following results on sus- 
pended solids. 

Raw Sewage 271 ppm 

Final Effluent 24 ppm 

Percent Removal 91.3 

These tests were conducted during 
the daylight hours and the sewage 
flow averaged approximately 1.5 
MGD. During this test with coagu- 


President Names 
7 Member Water 
Resources Comm. 


Prompt Action Requested in Report- 
ing to Congress 


Perhaps the water shortage being 
experienced by a number of munici- 
palties across the nation, and espe- 
cially that of New York City and 
Northern New Jersey, had an influ- 
ence in causing President Truman 
to issue an executive order and name 
a Temporary Water Resources Com- 
mission which is asked to make a 
prompt survey of the water supply 
situation in the U.S. and report its 
recommendations to the present Con- 
gress for legislative action. 

Although the establishment of this 
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Fig. 5—Close-up of Secondary Oxidator 


Reveals Effective Aeration Obtained in Center Compartment 


Settling Takes Place in 


the Quiescent Outside Ring. 


lants, it was interesting to note that 
excellent floc formation was obtained 
with the iron coagulant in the presence 
of air mixing and internal sludge re- 
circulation, 

Based on the past few weeks of 
operation, we consider the present 
treatment without chemicals to be ex- 
tremely satisfactory, meeting fully the 
present requirements. From the short 
period tests with coagulants, we are 
convinced that we wil! be able to 
appreciably increase the degree of 
purification, if ever required, at a 
nominal additional cost for chemicals. 
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We wish to acknowledge the assist- 
ance and cooperation given us by the 
State Department of Public Health 


Commission had been under consid- 
eration for some time for determina- 
tion of the most equitable handling 
of water allocation problems of the 
west — notably the Colorado River 
waters, over which Arizona and 
California have been fighting a “cool 
war” for sometime—the domestic 
water shortage situation brought the 
matter to a quicker decision in the 
President's office. 

The President has asked the Com- 
mission, headed by Morris L. Cooke, 
Philadelphia engineer, to complete 
its work by Dec. 1, 1950, but to make 
recommendations on the more urgent 
issues for earlier action by the Con- 
gress. Serving with Chairman Cooke 
are Leland D. Olds, former Federal 
Power Comm., of New York; R. R. 
Renne, President Montana State Col- 


through their Senior Sanitary Engi- 
neer, Judson A. Harmon, and Assist- 
ant Sanitary Engineer, Arthur Rhein- 
hardt. The development of new 
methods of treatment looking toward 
better results at less expense can only 
be accomplished by the support of 
public men who have an interest in 
progressing toward better processes 
and methods. This is equally true of 
Mayor Lorenz C. Koester, Council- 
men Aaron Riesland, Dwight Kidder, 
Ralph Dyson, Dudley Nashold, Ad- 
ministrative Officer Herbert V. Bry- 
ant, and City Engineer Harold Foster, 
of Chula Vista. 

We believe our combined efforts 
have added another forward step in 
sewage treatment. 


lege; Lewis W. Jones, President 
Univ. of Arkansas; Gilbert White, 
President, Haverford College ( Pa.) ; 
Sam. B. Morris, Chief Engr., Los 
Angeles Dept. of Water and Power; 
Paul S. Burgess, dean of College of 
Agriculture, Univ. of Arizona. 

Amongst the matters to be given 
study by the Commission are: (a) 
priority considerations in water re- 
sources programs affecting states 
and municipalities; (b) criteria for 
evaluating the feasibility of water 
resources projects; (c) desirable 
legislation on changes in existing 
laws relating to the development, 
utilization and conservation of water 
resources ; (d) the character and ex- 
tent of possible Federal participation 
in major water resources programs 
or projects. 
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AIR FLOW MEASUREMENTS 


EXPERIENCES WITH A NEW TYPE AIR METER AT 
THE WARD ISLAND SEWAGE TREATMENT PLANT 


HE Ward's Island Sewage 
Treatment Works, operated by 
the Dept. of Public Works of 


the City of New York, located in the 
shadow of the Hell Gate and Tri- 
Boro Bridges, occupies 52 acres 
Originally designed to treat 180 mil 
lion gallons daily, the present flow 
averages 240 mgd 
pumped by six 90 mgd. raw sewage 
pumps. There are six motor-driven 
blowers for furnishing air to the ac- 
tivated sludge process. Four of these 
are rated at 42,500 and two at 28,500 
cu. ft. of air per minute. All electric 
power is purchased at a daily cost of 
about $1,000 and 60% of this power 
is used for the production of com- 
pressed air. The air from these 
blowers is measured by Venturi 
Meters calibrated for normal values 
of 100°F. temperature, 7.5 psi. and 
80% relative humidity. The meter 
readings have been of importance in 
checking efficiency of the blowers, 


Sewage is 


*Engineer-in-Charge, Instrument Maintenance 
and Repair 


by 
CHARLES E. HAGGERTY* 


Div. of Sewage Disposal 
DEPT. OF PUBLIC WORKS 
NEW YORK CITY 
determining leaks and controlling 
the air-sewage ratio 
The sewage flows by gravity from 
eight primary settling tanks through 


two 96 in. pipes to the aeration tanks, 
. 


then to the final settling tanks. The 
16 aeration and 32 final settling tanks 
are separated by the North and 
South Galleries (Fig. 1) in which 
are the control valves, meters and 
return sludge pumps. On one side of 
the gallery building a mixed liquor 
channel feeds the aeration tanks; on 
the other side another channel con- 
veys the return sludge to the return 
sludge pumps which pump it to the 
mixed liquor channel where it is 
mixed with the incoming settled 
sewage. Primary sludge and excess 
activated sludge are pumped to stor- 
age tanks for final disposal by barg- 
ing to sea in specially designed 
sludge vessels. 

While this article will discuss flow 
metering installations of the plant, 
it will deal particularly with a new 
type of air meter. 


Each of the two 96 in 
veying settled sewage to the aeration 
tanks is split into 72 


pipes con 


two /2£ im 
branches, provided with a 72 in. x 36 
in. Venturi Tube connected to a 
Builders Type M Totalizing-Indicat 
ing-Recording Instrument. The lat 
ter is actuated by floats in open 
vertical float pipes into which a small 
back flushing stream of water is con- 
tinually introduced at the top end 
This type of installation has proven 
to be extremely satisfactory from 
the standpoint of accuracy and mini 
mum required maintenance. The 
flow of the sewage to each battery, 
consisting of four tanks, is controlled 
by a large gate valve. Beyond this 
valve the return sludge is added, 
which is metered by a 36 in. x 26 in 
Venturi. The mixed liquor then flows 
into the channel that feeds four aera 
tion tanks in parallel, through the 
aeration tanks and then over weirs 
through 42 in. Venturi’s to the final 
settling tanks. This meter is similar 
in design to the 72 in. 


Fig. 1—South Gallery Ward's Island Sewage Treatment Plant 


Showing Air Control Valve on Right; Flow Instruments on Left.) 
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Phe 
air into a common 
which is divided into 
branches tapering into 24 in., 


six large blowers discharge 
66 in. header 
42 in. 


extend 


two 


ing the entire length of each gallery 


basement At the middle of each 
aeration tank is a riser containing a 
24 in. x 12% in. Venturi Tube. The 
inlet and throat pressure pipes lead 
to the rear of the instrument panel 
on the floor 2 At 
the upper end of each riser on the 
operating floor a 24 in. x 18 in. x 18 
in. tee valve is set to control the de 
sired rate of flow of air to each tank 
Finally, the air flows through two 
18 in. headers to the porous plates in 
the bottoms of the aeration tanks 
Fig. 1 one of the valves 
and nearby Venturi Instrument ar 
rangement, and provides a good idea 
of the length of gallery and general 
airangement. At the left is the Ven- 
turi Totalizer-Indicator-Recorder for 
sewage (the float pipes at rear are 
visible}; at the right, the new Flo- 
Watch Airmeter. A up view 
of the Recorder is shown in Fig. 2 
he graduated range of the 42 in 
sewage meter is 0-33 mgd.; of the 
air meter, 0-13,000 CFPM. 

In Fig. 2, the middle and right- 
hand instruments are those men- 
tioned in the preceding paragraph 
but at the left a “Flo-Watch” has 
been added which is connected to a 
10 in. x 6 in. Venturi Tube from the 
42 in. air header. It indicates and 
records the rate and totalizes the air 
supply to the return and 


above—see Fig 


tee 


she ws 


close 


sludge 


AIR-FLOW MEASUREMENTS 


Fig. 2—Flow Instruments at Closer Range 
ewage Meter, Flanked New Type 
mixed liquor channels mentioned 
Che range is 0-4,000 CFPM 


The Importance of Metering 
Accuracy 


With the tremendous strides made 
in sewage treatment and with vari 
modifications of the activated 
sludge being investigated 
and developed by members of the 
New York City Dept. of Public 
Works, such as “step aeration” and 
“modified aeration,” the author con- 
sidered it his duty, as Instrument 
Engineer to provide the Plant Oper- 
ating Engineer with the best equip- 
ment obtainable for accurate measur- 
ing of sewage and air, to make sure 
the instruments are operating cor- 
rectly at all times so that dependable 
data can be obtained. 


ous 
pre cess 


One of the difficulties encountered 
during the investigation of the vari 
ous processes was the extreme flow 
ranges: a meter graduated for one 
set of conditions would be unsuitable 
for another; either the rate of flow 
would be in the very low range of (if 
not below) the meter scale, or else 
much in excess of the maximum 
graduation of the instrument. Criti- 
cism of the air meter was frequently 
voiced, it being forgotten that it was 
designed originally for specific con- 
ditions. With this situation in mind, 
J. C. Thorensen, Development Engi- 
neer of Builders Iron Foundry, Prov- 
idence, R. I., was asked if it would 
not be possible to furnish a meter of 


lir-F low 


Veters 


more universal application, with 
minimum costs and parts for ranges 
of 0-10,000, 0-30,000 and 0-60,000 
CFPM air flow, also to have an out- 
side source of pressure for its opera 
tion rather than the usual differen- 
tial. It was learned that such a meter 
was already being developed. In due 
time a pilot instrument was _ fur- 
nished Ward's Island by the manu- 
facturer for test under actual work- 
ing conditions. After a long series of 
tests the new instrument was found 
to meet the various requirements of 
our air measuring problem. 


The New Type Air Meter 

Fig. 3 shows more clearly the ele- 
ments of the transmitter. Flow 
through the Venturi Tube (in gallery 
below) creates a differential pressure 
in diaphragm chamber (D) and the 
resulting movement of diaphragm 
forces beam (B) to move upwards 
and close the air bleeder valve. The 
pressure from the external air supply 
consequently is built up and an equiv- 
alent head of mercury displaced from 
fixed mercury well (W) to suspended 
mercury well (W’). This causes the 
beam to move downward slightly 
until the air pressure at (A) balances 
the differential pressure. A single 
small pressure line conveys the re- 
sulting air pressure to the actuating 
syphon bellows diaphragm (G) of 
the instrument. Due to the bell-like 
shape of the interior of the mercury 
well (W), this pressure is directly 
proportional to the rate of flow. . 
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For adapting the instrument to a 
different flow range, or for connec- 
tion to a different size of Venturi 
lube, it is simply necessary to move 
the suspended mercury well to a new 
position on scale beam (B). 

Having demonstrated the wide 
range of this meter, all that became 
necessary was to remove the older 
instruments, change pressure piping 
slightly and connect to the new in 
strument. It is readily adaptable to 
large variations in differentials 
Sensitivity of response is easily 
regulated by changing the opening 
of two small orifices in the air con- 
nections. To date, after twenty 
months in use, twenty such meters 
have been shown to be able to cope 
with large variations in flow and very 
little maintenance has been required. 
Standard practice is to make sure, 
at intervals, that the two small 
orifices are clear by inserting the fine 
wire provided, set the special test 
weight on beam balance and check 
the response of the indicator, chart 
and totalizer dials. The instrument 
is a standard Builders “Flo-Watch” 
with mechanically-driven integrator, 
eliminating the necessity of plani- 
metering charts. The design lends 
itself readily to transmitting read- 
ings electrically to distantly located 
instruments. 

Concerning accuracy, this subject 
is always apt to be controversial. 
Accuracy tests were made on each 
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Fig. 4—Meter Chart. Showing Variations in Sewage Flow Through an Aeration Tank 


instrument when placed in service. 
A sensitive draft-type manometer 
was connected to the Venturi Tube 
and, applying A.S.M.E. flow for- 
mula, the imstrument was run 
through its full scale range: at each 
rate the comparison was within % 
per cent, fully as accurate as our 
needs required. 

For a small investment, the pres- 
ent instrument can be readily con- 
verted to different flow ranges; or, 
to put it another way, it combines 
many instruments in one, an impor- 


tant consideration in present day 
sewage plant design. Flexibility to 
meet changing conditions is one of 
the outstanding characteristics. 
Others are: Small cost for changing 
range, scale and charts. It can be 
used on gas, air, sewage or sludge. 
The adaptability of this meter for 
numerous kinds of service requires 
only a small number of spare parts 
to be carried in stock. 

In my opinion, this meter is a dis- 
tinct step forward and long needed, 
particularly in the sewage field. 
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Fig. 3—Elements of Design of New Type Air Meter 
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PRECONDITIONING AND DIGESTION 
OF SEWAGE SLUDGE 


The Sixth of a Series of Articles from the Operator’s Viewpoint* 


N this final section of the series, 
] it is proposed to spend some time 
on digestion tank troubles : 
scum, supernatant liquor and foam 


ing 
Odors 


Hydrogen sulfide is a very odorous 
gas as all operators know. It was pre 
viously shown that the digestion of 
proteins produced small amounts of 
this gas. Intermediate products that 
may be formed during early stages of 
the digestion of proteins are the 
mercaptans of which  ethanethiol, 
CsH;SH, is an example. These 
mercaptans are even more foul smell 
ing than the hydrogen sulfide. It is 
they, together with indole, CgH;N 
and skatole, (other intermediate prod 
ucts) that are largely responsible for 
the noisome odor of septic partially 
digested sludge. 

It is to be noted that both the mer 
captans and hydrogen sulfide contain 
sulfur. In fact, that element seems 
to be the one most responsible for 
odors about sewage plants in general, 
as well as about digesters in particu 


od Ts, 


The pre 
April 


*This article completes the series 
vious five parts appeared in 1949 in 
May, July, Sept. and Nov 


Small Sewage Plant. Last Frontier Hotel. Las Vegas, Nev. 


Digestion Tank Troubles 


by 


T. R. HASELTINE 
The Chester Engineers 
PITTSBURGH. PENNA. 


lar. Even mineral sulfates are broken 
down to hydrogen sulfide during di- 
gestion, so any increase in sulfate 
content due to addition of ammonium 
sulfate or the use of alum or iron 
sulfate coagulants in chemical precipi- 
tation plants, may increase Hy, pro- 
duction, ® 

Fortunately, all hydrogen sulfide 
formed does not escape. The gas dis- 
solves in water forming H* ions and 
HS ions, as well as undissociated 
H.S. If iron, or some other heavy 
metallic ions are present, (and: they 
almost always are) they will combine 
with the HS” ions to produce insolu- 
ble compounds such as ferrous sul- 





fide, FeS, which hold the sulfur in 
suspension, in an inert condition, and 
so use up part of the HS formed. It 
is this ferrous sulfide formation that 
apparently causes most of the change 
in sludge color, (from grey to black), 
that takes place during digestion. 

As previously stated, the remaining 
dissolved sulfides consist partly of 
HS ions and partly of undissociated 
H.S. As shown in Standard Meth- 
ods the relative proportions of these 
two depend upon the pH. At a pH of 
7.6, only 11 per cent of the dissolved 
sulfides are undissociated gas; at pH 
6.6, this proportion is increased to 56 
per cent, and at a pH of 60, it is 
83 per cent. Since it is only the un- 
dissociated H,S that can escape into 
the atmosphere and cause odor nui- 
sance, the desirability of avoiding acid 
conditions is evident. 

To summarize, digestion odors may 
be practically eliminated by (a) main- 
taining a high alkalinity and a thor- 
oughly digested sludge in open tanks, 
(b) avoiding sudden changes in di- 
gester loadings or temperatures that 
might cause temporary upsets, and 
(c) possibly avoiding the use of sul- 
fates for chemical coagulation or di- 
gester control. | am not too sure that 


(At right Dorr “Clarigester” providing sedimentation and digestion in a single tank.) 
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item (c) is of much real importance, 
although, theoretically, it is correct. 


Scum 


Scum formation is objectionable 
because (a) it occupies valuable space 
in the digester which could otherwise 
he utilized for effective digestion, (b) 
it interferes with gas ebullition, caus 
ing the gas to escape in “belches” that 
blow out seals, etc. rather than as a 
fairly uniform stream and, (c) be 
cause it may foul supernatant liquor 
plug supernatant drow-off 
piping. It is not uncommon to find 
solids concentrations of 10 to 20 per 
cent in the scum layer. The scum is 
usually high in undigestible material 
such as cellulouse (match sticks, rags, 
straw, etc.) hair, mineral oils, greases 
and rubber goods. However, it also 
contains such digestible material, par 
ticularly animal and vegetable fats and 
soaps; it is usually low in digestible 
nitrogenous material and so may be 
subject to acid digestion. 


or even 


Usually, the tops of digesters are 
less effectively insulated than the re- 
mainder of the tank, and so may be 
colder. This condittion is particularly 
conductive to scum formation. Even 
if there is no temperature stratifica- 
tion, scum troubles are more prevalent 
at lower temperatures than they are at 
95°F. The best solution for scum 
abatement is the circulation of alkaline 
sludge or supernatant, from a lower 
point in the tank, on to the scum in the 
vicinity of the gas dome. This breaks 
up the scum, forces some of it down, 
eliminates temperature stratification, 
and reseeds the scum which may have 
become so acid that active digestion 
has ceased 


The addition of ammonia gas, or 
ammonium compounds, to the circu- 
lated liquor, may be quite effective. 
Although ammonium sulfate has been 
used for this purpose’ it would ap- 
pear that the use of almost any other 
ammonium compound would be less 
likely to create odors. Scum forma- 
tion is frequently an indication of 
overload in which event it will dis- 
appear if the tank loading is de- 
creased. If all attempts at control fail, 
it will be necessary to eliminate or 
reduce the amount of undigestible 
material entering the digester. Screen- 
ings may be buried instead of being 
ground and returned to the raw sew- 
age. Skimmings from pre-aeration 
and primary sedimentation basins may 
be dewatered either on sand beds or 
in special concentration tanks™’ and 
burned, or buried. At Butler, Penna., 
skimmings are pumped to the second- 
ary digesters instead of to the primary 
digester; it seems to work satisfac- 
torily. 


AND DIGESTION OF 


Supernatant Liquor 


Throughout this paper the term 
“supernatant liquor” (sometimes 
called digester overflow liquor) 1s 
applied to the thinnest material that 
can be withdrawn from single stage 
digestion tanks, or from the final 
tanks of multi-stage digestion sys- 
tems, to make room for the daily addi- 
tions of raw sludge to the digestion 
system. There may be thinner liquor 


Walden, N.Y.—Stacey-Klonne Gas Holder 


in the digestion tanks, but if piping 
isn't so arranged that it can be with- 
drawn, we can’t call it supernatant 
liquor under the above definition. 
“Good” supernatant contains 0.2 per 
cent total solids, or less. “Bad” liquor 
contains 0.5 per cent total solids or 
more ; it may contain as much as 2 per 
cent, or even more, solids and, in 
reality, be a thin sludge 

Bad supernatant may result from 
either overloading the digestion sys- 
tem, or from excessive accumulations 
of digested sludge stored up awaiting 
removal to drying beds. If due to the 
second cause, the obvious solution is 
to speed up drying by one means or 
another. If due to the first cause the 
solution is to either reduce the load- 
ing by better concentration of raw 
sludge, or speed up digestion by apply- 
ing one, or more, of the principles 
previously expounded. 


Frequently it will be found that the 
quality of the supernatant liquor can 
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be improved by withdrawing it at a 
lower rate. (In some cases the oper- 
ator may have little control over the 
withdrawal rate but, at least, he can 
pump raw sludge into the system as 
slowly as possible.) Recently the 
Pacific Flush Tank Co. has developed 
a “supernatant selector” “’. This 
device not only makes it possible to 
withdraw liquor at a slow uniform 
rate, but also insures that the thinnest 
liquor in the tank is withdrawn. It 
could be installed in many existing 
digesters but probably won't be 


\ peculiarity of all bad “supernat- 
ants” | have seen is that although they 
will not separate in the digesters, they 
will do so once they are withdrawn 
In many cases part of the solids rise 
to the surface while others settle to 
the bottom, but at least, there is a 
clearer liquor in between. Apparent 
ly the sludge solids contain entrained 
gas that cannot escape under the pres- 
sures prevailing in the digester. When 
the pressure is reduced the gas either 
escapes, allowing the solids to settle, 
or expands and causes them to float 
Return of this bad supernatant liquor 
to the raw sewage washes out the gas 
so that the solids will settle, but seeds 
the sewage with anaerobic bacteria, or 
enzymes, that may cause gasification 
and flotation of the mixed sludge and 
interference with secondary treatment 
methods, particularly the activated 
sludge process. In some cases even 
“good” supernatant liquor has a sim 
ilar effect. Despite the fact that seci- 
mentation and skimming will reduce 
the solids in a bad supernatant, such 
treatment alone cannot eliminate the 
deleterious effect of the liquor on 
primary sedimentation processes 


At the Grove City, Penna. activated 
sludge plant I found that either good 
or bad supernatant could be returned 
directly to the aeration tanks with less 
ill effect than resulted from its return 
to the raw sewage. I believe the same 
thing has been found to be the case at 
Ann Arbor, Mich., and some other 
activated sludge plants. The disad- 
vantage of returning a bad digester 
tank liquor was that it increased the 
amount of activated sludge to be 
wasted. 


A logical treatment for bad digester 
overflow liquor would be to settle it 
in a separate tank, return the solids to 
the digester (preferably to the final 
stage of multi-digestion systems so 
as not to dilute the raw sludge with 
excessive mineral matter) and deliver 
the settled liquor to secondary treat- 
ment processes, or direct to the receiv- 
ing stream after chlorination in the 
case of primary plants. Apparently 
Doman™’ followed this plan success- 
fully at Greenwich, Conn. 





PRECONDITIONING 


\eration of the liquor sweeps the 
gases out, improves the settleability of 
the solids and destroys whatever bac 
teria or enzymes present that inter- 
fere with —— sedimentation 
basins. Both the Pacific Flush Tank 
Co. and American Well Works Co 
manufacture special equipment to 
combine aeration and sedimentation 
of supernatant liquor in single 
tanks™’, but I understand their use- 
fulness is limited to liquors containing 
less than 1.5% total solids 


Since the raw sludge is usually most 
voluminous at activated sludge plants, 
supernatant liquor has usually 
the most troublesome at those plants 
Kraus’ has developed a process that 
practically eliminates the problem, by 
eliminating the liquor. To apply his 
process it is essential to have a sludge 
re-aeration tank. Overflow liquor 
from the primary digester of a multi 
digestion system combined with 
part of the return activated sludge 
and aerated in this tank after which it 
is returned to the settled sewage en 
tering the main aeration tanks. The 
procedure not only improves the per 
formance of the activated sludge 
process, but eliminates the necessity 
of withdrawing overflow liquor from 
the final digestion tanks 


been 


1s 


Poor digester overflow has fre 
quently been disposed of in lagoons. 
This works until the lagoon is full 
\s previously stated, the desludging 
of a lagoon is an expensive, difficult 
and disagreeable job. Supernatant 


liquor should not be run on to sludge 


drying beds as it soon seals the sand 
and ruins the beds 


Foaming 

In my opinion foaming really 
nothing but very rapid and violent 
gasification which results in complete- 
ly mixing the contents of the digester 
and producing a foam-like scum 
which boils out over the country side. 
It is typical of what may be expected 
in a grossly overloaded digestion 
chamber. It can best be stopped by 
reducing, or completely discontinuing, 
the introduction of raw sludge for a 
week or two during which time diges- 
tion has a chance to catch up with the 
supply of digestible material in the 
tank. 

While it is conceivable that a diges 
tion compartment might foam con- 
tinuousiy due to daily applications of 
excessive load, that is not the common 
case. Usually one or the other of the 
various requirements for good diges 
tion such as temperature, alkalinity or 
seeding has been allowed to drop so 
far below the optimum that digestion 
dropped off ; the operator either failed, 


is 


AND DIGESTION OF SEWAGE 


e —— 


Cleveland, Ohio. 
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Tanks, PFT Floating Covers, Hortonsphere Gas 


Holder. 


or was unable, to correspondingly re- 
duce the daily applications of load so 
that there was a gradual accumulation 
of undigested organic matter in the 
tank. Finally, the poor condition, be it 
temperature, alkalinity, or seeding, is 
As a result, all of that ac 
cumulated organic matter starts to 
digest at once, gasification becomes 
excessive and foaming occurs. Since 
carbon dioxide is produced dur- 
ing the early stages of digestion, i.e 
digestion of carbohydrates, the COs 
content of the gas may increase; the 
alkalinity of the sludge would tend 
to drop. Liming or ammonia applica 
tions might off-set that tendency but 
this would only further accelerate 
digestion and foaming until the over 
loaded condition was reduced. 


corrected. 


more 


Foaming is most prevalent in the 
spring of the year in unheated tanks 
Unless the operator can reduce the 
ioading on those tanks during the cold 
winter months, he cannot avoid foam- 
ing in the spring when the digestion 
temperature rises. 

Unless adequate seeding material, 
i.e. digesting sludge, is used in start 
ing up a new digester, the digestion 
process will be slow until the proper 
organisms fully develop. Unless raw 
sludge applications are reduced during 
the starting period, there may be an 
accumulation of undigested organic 
matter that, when sufficient “bugs” 
have developed, all digests at once 
with resulting foaming. The main- 
tenance of optimum temperatures, 
alkalinity and mixing during the start- 
ing period will hasten the develop- 
ment of the desirable micro-organisms 
and so reduce the time required to 
establish normal digestion, and the 
danger of foaming ; it may not entirely 


foaming unless the feeding 
sludge has been kept at a 
minimum. It seems quite probable 
that the use of ammonia gas instead 
of lime for controlling alkalinity dur- 
ing the starting up of new tank 
would be particularly desirable. 

Schlenz™ describes a case in which 
foaming resulted from the seeding 
and ammonia treatment of 9 ft. 
depth of scum. The fault in opera- 
tion was not the seeding and ammonia 
treatment, but the failure or inability 
of the operator to prevent such an 
accumulation of undigested organic 
matter. 


prevent 
of raw 


Some plants are so inflexible in 
their design that even the smartest 
operator cannot avoid occasional 
foaming. Similarly operators’ ignor- 
ance cannot prevent foaming in even 
the best of plants. Foaming and all 
other troubles can best be prevented 
by improving both the flexibility of the 
plant and the knowledge of the oper- 
ator. The latter objective has been 
the purpose of this series of articles. 
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SPEEDING UP SEWER MAINTENANCE 
BY THE USE OF TRAILERS 


HE moving of heavy equipment 


in the maintenance of a sewer 

age system will increase the cost 
of operations if old-fashioned meth 
ods or obsolete trailers are used. One 
accident caused by a trailer having no 
brakes or one with poorly equipped 
brakes, or by a trailer whipping from 
and following the 
truck properly, will cost more than 


side to side not 
would be expended if efficient, proper- 
ly designed modern equipment were 
used 

Modern methods in handling heavy 
equipment such as the moving of 
heavy construction machinery, trac- 
tors, bulldozers, and shovels, besides 
the loading of heavy drums contain- 
ing chemicals or ton 
chlorine to 


containers of 
various parts of a city 
become a necessity if good mainte 
nance practices are to be followed. 
Due to a tremendous growth in the 
City of Los Angeles, the Sewer Main- 
tenance Division found it practical to 
secure a trailer designed to reduce 
maintenance cost for the better utiliza- 
tion of equipment and add it to the 
fleet required to maintain the sewer 
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system. The trailer obtained 
Callahan Trailer, Model No. 1, 


low bed of 15 tons capacity, manu- 


was a 
witha 


factured by the Callahan Engineering 
Co. of Los Angeles 

for a vari- 
and led to 


This trailer was needed 
ety of loading operations 
the adoption of unique design as 
shown in the accompanying photo- 
graphs. It is a drop and low-bed trail- 
er, with short and easily handled skids. 
This enables the heavy equipment to 
be loaded with maximum dispatch, as 
no blocking is required. It also gives 
sufficient loading space for other types 
of loads, making the unit a universal 
type. 

The problem of hard steering and 
whipping, the bugaboo of trailer oper- 
ations, was met by incorporating a 
ball-bearing fifth wheel. The frame 
and body are of unit construction giv- 
ing the 


minimum of weight 


maximum of strength and 
The skids used 
in loading the trailer are 10 feet long 
and made from Mayari 10 in. light 
weight floor joists 

The 


trailer 


specifications required of the 
were 7:50 x 15 tires; 18,000- 


pound solid axles; 12 x 6 x ¥% in. 
mechanical brakes actuated by West- 
inghouse braking units ; frame 5/16 x 
10 in. high tensile Cor-Ten Steel 

Use of this modern trailer equip- 
ment has more than met the require 
ments for which it was designed. It 
has speeded up work operations due to 
the speed with which heavy construc- 
tion equipment and sewer maintenance 
equipment could be put on the job. It 
has allowed equipment to be speedily 
transported from one location to an- 
other. It has reduced accidents and it 
has raised the morale of personnel 
because of the safe operations and the 
use of modern equipment in perform 
ing sewer maintenance work. 

It should be a “must” in mainte- 
nance practice to do away with obso 
particularly 
trailers with hard rubber tires, slow 
of movement and dangerous of oper- 
ation. We, in 
proved that modernizing and stream- 
lining all sewer maintenance oper- 


lete, costly equipment, 


Los Angeles, have 


ations reduces costs, increases produc- 
tion, and saves dollars for the tax- 
payer in the end. 











Modern Callahan Low-bed Trailer 


On left; loading D-4 Caterpillar Hoist with loading skis in place. On right; loaded and ready to move out with skids on trailer bed. 
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A NEW TYPE RESIDENTIAL SEPTIC TANK’ 


The Author 


EW AGI from 
half the dwelling units in 
country 


approximately 

one 

this is disposed of by 
ground through 
tanks or pit privies. Several important 
factors clearly indicate that the pres 
ent use of some 600,000 septic tanks 
per year will probably increase rapidly 
the 


absorption septic 


in the future as use of privies 
dec reases 

rhe trend in public regulations by 
plumbing and health codes controlling 
the installation of septic tanks favors 
the use of rectangular shaped tanks 
having a liquid capacity of not less 
than 500 gallons. This will eliminate 
the use of most types of septic tanks 
that have been extensively used in the 
past except cast-in-place and pre-cast 
concrete units. 

The writer and his associates have 
leveloped a rectangular shaped fabri 
cated steel septic tank that will comply 
with these modern regulations, and 
also can be handled and economically 
shipped in a knocked down or nested 
position 

he many important advantages of 
the knocked down type of septic tank 
are (1) it can be shipped at less than 
one half the cost of conventional one 
piece steel tanks; (2) it is the only 
type of prefabricated septic tank pres- 
ently available that will meet modern 
code requirements that can be handled 
without special equipment ; (3) ability 
to ship economically over relatively 
long distances makes mass production 
methods practical with resulting low- 
ered unit costs and better quality of 
product; (4) knocked down septic 
canks can be delivered at a cost of 
$45.00 to $55.00 each as compared to 
$70.00 to $200.00 for concrete tanks 


*A paper presented before the Alabama Sec 
tion, Am. Soc. Civil Engrs., and released for 
publication in Water & Sewage Works 

** Polk 


Powell and Hendon, Engrs 


by 
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(9) 


the knocked 


down feature provides the most eco 


of equal capacity ; 


nomical and practical way to add the 
necessary strength and rigidity to rec 
tangular fabricated steel tanks; (6) it 
handled by men and is 
much easier and more convenient to 
install than other type tanks; (7) 
since it can be stored in jobbers’ or 


can be two 


warehouses or on the job 
backfilled 
after erection, costly and 
delays in installation can be avoided ; 
(8) adequate corrosion protection can 
be provided by hot dipping each half 
of the tank in suitable bituminous 
coating material; (9) the design and 
the quality of the product can be con 
trolled, thus making an 
urgently needed practice in the septic 
tank industry 


plumbers’ 
and can be immediately 


irritating 


pe yssible 


This paper presents a brief descrip- 


tion of the various types of septic 
tanks that have been used and a de- 
tailed discussion of the design of this 
new type residential septic tank 
Extent of Use of Septic Tanks 
Domestic from residences 
having inside plumbing facilities is 
disposed of by being discharged into 
either public sewers or into septic 
tanks. Most people seem to take sew- 
ers for granted and seem to assume 
that septic tanks are only used in 
rural areas or for a few suburban 
homes. This is far from true, and the 
limited extent to which public sewers 
are available to residential properties 
is quite surprising to anyone who has 
not studied this problem. It has been 


sewage 








All Steel Two Piece Septic Tank Erected 
(Details in Fig. 3) 
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Fig. 1—Cross Section of Round All Steel Tank 


estimated that approximately 600,000 
residential septic tanks will be in- 
stalled in 1949, 


Types of Septic Tanks 


The many types of septic tanks that 
have been used in the past are as fol- 
lows: (1) Cast-in-place concrete 
tanks of various sizes and shapes have 
probably been used more than any 
other type. (2) Recently, thin wall 
precast concrete tanks have been de- 
veloped. However, their use is lim- 
ited, as this type of tank requires 
specially equipped trucks for trans- 
porting and placing each unit in oper- 
ating position. (3) Cylindrical fabri- 
cated steel tanks of various sizes have 
also been extensively used, as they 
are usually the cheapest tank available 
and the easiest units to handle and 
install. (4) Two or more joints of 
sewer pipe joined together horizontal- 
ly or connected in series in a vertical 
position have been used in large num- 
bers. (5) Built-in-place brick or con- 
crete block tanks are used occasion- 
ally; however, present skilled labor 
costs make these types relatively ex- 
pensive. (6) Oil drums, barrels, 
wooden structures, and many other 
cheap substitutes are sometimes tried 
where adequate technical advice is not 
available. 


A large percentage of these tanks 
was installed without any true concep- 
tion of the functions of a septic tank. 
Many of them were too small, inade- 
quately designed, of inferior materials 
or improperly installed. Structural 
failures and unsatisfactory operation 
were common. For example, concrete 


tankes were too small or improperly 
constructed, steel tanks were too small 
and made of extremely light gauge 
metal not adequately coated for cor- 
rosion protection. Concrete block 
tanks were not watertight, while the 
sewer pipe tanks were nowhere near 
adequate in capacity. Thin wall pre- 
cast concrete tanks fail structurally 
when even bearing on the foundation 
is not provided. 


Public Regulations 


As a result of the extensive failures 
and unsatisfactory operation of many 
types of tanks commonly used, many 
of the various state, county and city 
health departments and other building 
and plumbing code authorities have 
in recent years adopted modern and 
more stringent regulations to control 
the installation of residential septic 
tanks. Also the F.H.A., which con- 
trols a large part of the present hous- 
ing development, has adopted regula- 
tions that are basically uniform for 
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(a) Nested Position 
(0) Joint Compound wiped in 
before assembiing tank 


(ce) Operating Position 











Fig. 2—Joint Details 
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various states but with minor varia- 
tions to comply with local or state 
requirements. These F.H.A. regula- 
tions are representative of modern 
specifications and their principal min- 
imum requirements for some ten 
states that were reviewed in preparing 
this paper are summarized below : 


(1) Liquid capacity 500 gallons 
(This eliminates the smaller con 
crete, steel and sewer pipe tanks.) 
2) Water depth from 3 to 4 feet. 
(This eliminates sewer pipe tanks. ) 
(3) Length shall be not less than 2 
nor more than 3 times the width. 
(This eliminates the cylindrical 
steel and other round or oval shaped 
tanks. ) 
(4) Tanks shall be watertight 
(5) Tanks shall be constructed 
of durable materials not subject to 
excessive corrosion or decay. 


Details of the various regulations 
vary widely and in some cases conflict 
with each other. However, all of them 
follow a general pattern of requiring 
inlet and outlet baffles, access man- 
holes, etc. 


These regulations eliminate all of 
the commonly used types of septic 
tanks except cast-in-place or precast 
concrete units, Enforcement of the 
regulations is spotty and irregular in 
various areas. In some cases the regu- 
lations are vigorously enforced by 
health departments or plumbing in- 
spectors, while in other areas they are 
considered as recommendations only 
and little if any enforcement is at- 
tempted. Therefore, many of the 
various types of tanks described above 
are still used to some extent. How- 
ever, there seems to be a definite trend 
toward more effective inspection and 
enforcement, and it is probably only 
a matter of time until practically all 
residential septic tanks used in this 
country will comply with regulations 
similar to those outlined above. 


Knocked Down Tanks 


Recently, the writer and his asso- 
ciates became interested in the design 
of a fabricated steel septic tank that 
could be more easily and economically 
handled during shipping and storage. 
An examination of the Interstate 
Commerce Commission Consolidated 
Freight Classification revealed the 
fact that the freight rate on conven- 
tional fabricated steel cylindrical tanks 
is Class One, while the rate on 
knocked down or K.D. fabricated 
steel tanks is Class Six. The freight 
cost under the Class Six rate is only 
approximately 40 per cent of that 
under the Class One rate. In this 
freight classification a knocked down 





article is defined as one that is taken 
apart in such manner as to materially 
reduce the space occupied. This re- 
quirement can be met with a circular 
steel tank by making the tank in two 
or more cylindrical sections that will 
nest or knock down one section within 
the other. This requires some type of 
simple horizontal or circumferential 
joint in the tank 


After considerable study and ex- 
perimentation the design shown in 
Fig. 1 was developed for a round tank 
The top half of the tank is made to a 
slightly smaller diameter than the bot- 
tom half of the tank so that the top 
half can be inverted and nested into 
the bottom half. The simple flanged 
joint between the two halves of the 
tank is held in either the operating or 
knocked down position for shipping 
and handling by four or six small 
These bolts are not intended to 
provide a watertight joint, but are for 
holding the two sections of the tank 
together in proper position. After the 
tank is erected in the field the joint 
between the two halves of the tank is 
poured or wiped with suitable 
bituminous material to provide a 
watertight connection. This joint may 
be of the same material that is exten- 
sively used in jointing sewer pipe or 
pressure pipe for water mains. Inlet 
and outlet connections are made flush 
with the outside of the tank so as not 
to interfere with the nesting of sec- 
tions. Inlet and outlet baffles are 
typical and can be made to meet the 
various requirements and are 
spot welded into the top half of the 
tank. Compartmentalizing or section- 
alizing baffles across the tank, as re- 
quired in some states, can be provided 
by welding the top half of the baffle 
in place in the top half of the tank 
and fastening the bottom half of the 
baffle to the bottom of the tank with 
a metal hinge or metal clips. When 
the tank is knocked down the bottom 
half of the baffle is resting horizontal- 
ly on the tank bottom. When the tank 
is erected the bottom half of the baffle 
is raised to a vertical position to meet 
the top half of the baffle and is held in 
this position by simple metal clips spot 
welded to the tank walls. 


bolts. 


ce ude 


For a rectangular fabricated steel 
tank that would meet the modern code 
requirements for residential septic 
tanks, the design shown in Fig. 3 was 
developed. The round and rectangular 
tanks are similar except the shape of 
the tanks and the type of tank covers. 
The cover of the round tank is re- 
movable and is held in place by simple 
metal clips spot welded to the tank. 
The cover of the rectangular tank is 
an integral part of the tank and access 
is provided by a small manhole whose 
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RESIDENTIAL SEPTIC 
cover is also held in place by metal 
clips spot welded to the top of the 
tank. To provide 500 gallons liquid 
capacity and to meet code require- 
ments regarding width to length ratio, 
the minimum size rectangular tank 
would be approximately 5 ft. deep 
by 6 ft. long by slightly less than 3 
ft. wide. 

Various types of bituminous com- 
pounds have been tried for either 
pouring or wiping the horizontal joint 
between the two halves of the tank. 
Two types of pipe joint compound 
which must be heated and poured into 
the joint after the tank is erected gave 
satisfactory results. Three grades of 
roofing cement that were wiped or 


TANK 


79 


spread in the joint without heating 
also proved satisfactory. The asphaltic 
roofing cement is preferred because of 
the ease and simplicity of making this 
type joint. The cement is wiped into 
the flange on the bottom half of the 
tank in a triangular shape that fills 
the space between the shoulder and 
the top of the vertical flange. The top 
half of the tank is then set into post- 
tion on the bottom half which com- 
presses the cement between the two 
flanges of the joint where this com- 
pound adheres to or melts into the 
coating on the tank. The shape of the 
joint leaves a wedge shaped ring of 


cement on the pressure side of the 
joint which provides a connection that 
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All-Steel Tank 


Fig. 3—Sections Through Rectangular 
(Note that top section is tapered to nest into lower section for shipping, storing, handling) 
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Nesting and Handling the Nested Top and Bottom Sections of the Tank by Two Men 


is permanently watertight. (See joint 
detail in Fig. 2.) Either type of joint 
may be formed before or after the 
tank is lowered into the excavation, as 
the bolts through the joint will sup- 
port the bottom half of the tank 


Advantages of Knocked Down 
Tanks 


Although the knocked down tank 
design was developed principally to 
save shipping and handling costs, 
when some of these rectangular tanks 
were actually constructed many other 
important advantages over conven- 
tional construction were found. The 
more important of these advantages 
are briefly presented in the following 
discussion. 


(1) The knocked down tank can 
be shipped for less than one half the 
cost of shipping conventional one- 
piece tanks. The freight rate per 100 
pounds, the freight cost per tank, and 
the savings in freight cost per tank for 
one knocked down rectangular 500 
gallon septic tank as compared to a 
conventional one-piece tank of the 
same weight shipped for various dis- 
tances is shown in Table I. 


than the cost of shipping a conven- 
tional one-piece tank 100 miles. The 
savings in freight cost per tank of this 
size varies from $3.30 for 100 miles 
to $7.80 for 600 miles. The savings 
on smaller or larger tanks would be 
in proportion to the weight of these 
tanks. 

The above data are based upon cur- 
rent railroad freight rates. For ship- 
ping by truck equally large savings 
can be realized. Forty-five of the 500 
gal. capacity rectangular knocked 
down tanks can be loaded on a trans- 
port truck. One tank manufacturer 
estimates that he can ship these 500 
gal. knocked down tanks 250 miles by 
his own trucks for $3.00 per tank. 

(2) Costs of fabricating round 
knocked down tanks are comparable 
to conventional one-piece cylindrical 
units. In fabricating the cylindrical 
knocked down septic tanks two more 
manufacturing operations are re- 
quired than for a conventional one- 
piece tank. First, the sheet forming 
the sides or walls of the tank must 
be passed through the bending rolls 
twice or in two pieces. However, the 
expense of this bending operation is 


Table I 
SAVINGS IN Freicut Costs 


Distance eee ag - 
Shipped ht ig 
iles Rate/1o0st Cost 
$1.09 $5.45 
7.75 
9.25 
10.75 
11.95 
13.00 


100 
200 
300 
400 
$00 
600 


Based on shipping weight of 500 pounds) 


These data show that the knocked 
down tank can be shipped for a dis- 
tance of 600 miles for slightly less 


Knocked Down Tank 
Freight 
Rate/i00 


$0.43 
0.61 
0.75 
0.86 
0.95 
1.04 


offset by the fact that narrower sheets 
may he used. Prime steel sheets are 
sold at a base price for sheets up to 
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36 inches wide. Sheets wider than 36 
inches carry a width extra cost that 
varies with the size of the sheet. The 
extra cost of a sheet 48 to 60 inches 
wide is $0.45 per 100 pounds. The 
narrower sheets required for knocked 
down tanks represent a saving of 
$0.45 per 100 pounds of metal in the 
wall of the tanks, which would more 
than offset the extra cost of rolling. 
Second, the joint on the bottom half 
of the tank must be passed through 
a small forming roll and the bolt 
holes in the joint punched or drilled. 
These operations require only a few 
minutes and the extra cost is only a 
small fraction of one man-hour. The 
amount of welding is comparable in 
both types of tank. The only extra 
materials required are the few addi- 
tional pounds of metal in the flanged 
joint and the joint compound supplied 
with the tank to pour or wipe into the 
joint when the tank is installed. The 
amount of metal is insignificant and 
the three to four pounds of joint ma- 
terial required cost only about three 
cents per pound. If the hinged baffle 
is required it can be installed as cheap- 
ly as a fixed baffle in a conventional 
tank. 

(3) Manufacturing costs of rec- 
tangular knocked down tanks are ap- 
parently considerably less than the 
cost of one-piece rectangular tanks 
that will meet modern code require- 
ments. The rectangular knocked 
down tank is fabricated by forming 
the two halves of the tank separately 
and welding the ends of the tank to 
them. Except for installing the con- 
ventional inlet and outlet connections, 
baffles and the access manhole, only 
three basic operations and three pieces 





The 


with con 


ol shop equipment are required 
to 
waste 


size 
metal than is 
in making a round tank of 


plate s are sheared 


siderably less 
necessary 
similar capacity. Then the two halves 
ot the 


on a power 


and the formed 


brake 


required Che 


tank joint are 


with only two dies 


sheets are passed 
through the power brake lengthwise 
so that the width of the 
the length of the tank 


an integral top and bottom to tl 


sheets forms 
rhis provides 
e tank 
and eliminates all welding in forming 
the of the tank except the weld 
ing required in installing the ends of 
tank twe 36 
inches wide may be flat welded before 


body 


the However, sheets 


forming more economically than 72 


sheets can be purchased 
width extra cost of $0.55 
for 72-inch wide 


Since no separate 


inch wide 
when the 
100 


sheets is considered 


per pounds 
cover is necessary the forming of the 
cover The 
knocked down tanks can be completely 
fabricated including the installation 
of connections, baffles and manhole in 
his reduces 


flange is eliminated 


two sections or halves 
the weight to be handled to where two 
handle the tank with 
out the use of power equipment, which 
would be much slower in some opera 
Connections and other details 
the round tank 


men can easily 


tions 
are similar to 

(4 } 
mass produced with resulting savings 
in manufacturing costs, Conventional 
steel tanks have been manu- 
factured by more than 400 steel fabri- 
cators in this country; yet in 1939 less 
than 10,000 net tons of steel, which 
would represent than 50,000 
tanks, were used for this purpose. It 
therefore, that of 
these manufacturers made more than 
very small of tanks. This 
was because the tanks are difficult and 
expensive to ship and the quality of 
the product was not up to code re- 
quirements in many areas. The larger 
fabricators in the Birmingham area 
make these septic tanks in units of 10 
tanks which are sold before any more 
With knocked down tanks 
which can be economically shipped 
several hundred miles, manufacturers 
can reach sufficient markets to justify 
installing modern production line 
equipment and methods to mass pro- 
duce tanks of superior quality that 
will meet all code requirements. This 
will result in lower manufacturing 
costs in the fabricating shop and in 
overliead charges. The storage space 
required to production 
with delivery is reduced by more than 
50 per cent when the knocked down 
tank is used 


Knocked down tanks can be 


septic 


less 


obvious few 


1s, 


numbers 


are made 


coordinate 


A NEW TYPE RESIDENTIAL SEPTIC TANK 


(5) The knocked down design is 
the most economical method of pro 
viding the and 
rigidity in a tank 
\ conventional one-piece rectangular 


necessary strength 


rectangular steel 
tank 3 feet wide by 5 feet high by 6 
feet long made of 12 or 14 gauge steel 
sheets would not be strong enough to 
support the loads from backfill on the 
water inside or backfill on the 

the tank, without 
structural framing. When this type of 
tank is filled with water the sides and 
ends bow out until the shape of the 
tank approximates an oval. Also the 
top of the tank would sag badly under 
backfill The knocked down 
tank has the strength and rigidity 
necessary because of (1) the integral 
bottom ; (2) the integral top; (3) the 
diagonal shape of the top corners 
which reduces the unsupported span 
at both the sides and the top; and (4) 
beam action of the joint around the 
center of the tank. This knocked down 
feature appears to be the most prac 


j 
sides, 


top of extensive 


loads 
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tical and economical way to fabricate 
a welded steel rectangular tank. Since 
most require a_ rectangular 
shape of this size, this design or some 
thing similar is necessary where steel 
tanks are to used. With a one- 
piece rectangular steel tank structural 
angles welded to the sides and top to 
provide strength and rigidity could 
be used but would be much more ex- 
pensive than the knocked down tank, 
and this tank would not be practical 
to ship any appreciable distance 


codes 


be 


Knocked down fabricated steel 
tanks are the most economical type of 
rectangular septic tanks 
available. Cast-in-place concrete tanks 
that will meet most code requirements 
require about two cubic yards of re 
inforced concrete. Under present 
conditions this type of tank will cost 
from $100 to $200. Precast concrete 


(0) 


acceptable 


tanks which are available only in cer- 
tain areas are selling at from $70 to 
The knocked down coated§ 
from ; 


$80 each 


steel tank can be delivered at 
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$45 to $55 per tank. When extensive 
efforts are being made throughout the 
country to reduce the existing high 
cost of housing facilities, these sav 
ings in sewage disposal are significant 


(7) The knocked down steel tank 


is the simplest and most economical 
unit to install and is the only tank 
large enough to meet most code re- 
quirements that is practical to handle 


and store. Precast concrete tanks are 
available only in limited areas and 
must be delivered and installed by 
special truck cranes. Knocked down 
tanks can be handled during shipment 
by two men, and can be installed by a 
plumber and his helper. (See pic 
tures.) They can also be stored by 
jobbers or stored on the job so that 
there is less chance of delay waiting 
for delivery. Storage space is reduced 
by at least 50 per cent. No serious 
difficulty or delay is encountered in 
installing in locations not accessible 
to truck cranes to deliver precast con 
crete tanks or to trucks delivering con 
crete or concrete materials or waiting 
for cast-in-place concrete to set and 
harden and forms to be removed. The 
use of cast-in-place concrete tanks re 
quires purchasing and delivering 
cement, sand, coarse aggregate, form 
lumber, nails and reinforcing steel. 
These deliveries must be coordinated 
with the construction of the tanks and 
loose materials are often wasted or 
stolen. Fabricated tanks require only 
one purchase and one payment, co- 
ordination is simplified and all wast- 
age of materials is eliminated. Cast- 
in-place construction requires the 
proper mixing of the concrete ma- 
terials, installing the form work, 
erecting reinforcing steel, placing the 
concrete, waiting for the concrete to 
set and removing the forms. Cast-in- 
place concrete covers make removing 
the form very difficult, while sep- 
arately cast covers are difficult to 
handle. Baffles, connections, and ac- 
cess manholes require difficult and 
expensive form work or expensive 
castings. Knocked down fabricated 
tanks can be installed by two men in 
a few minutes which eliminates these 
difficulties and delays and the attend- 
ant hazards from bad weather. In 
rural areas where many tanks are in- 
stalled by the property owner, who 
is usually unskilled in concrete work, 
the advantages of a fabricated tank 
are even greater. Also the inspection 
of fabricated tanks by code authori- 
ties is greatly simplified, as only the 
joint and coating need be carefully 
checked. It is therefore apparent that 
the knocked down tank offers many 
economies, conveniences, and other 
advantages in handling and installing. 


A NEW TYPE RESIDENTIAL SEPTIC TANK 

(8) Knocked down steel tanks can 
be protected from corrosion to pro 
vide a life comparable to other build 
ing materials. It is commonly assumed 
that the sewage and accumulated 
sludge in a septic tank are extremely 
corrosive. Actually, the corrosion 
conditions are not unusual except in- 
side the tank the water line 
where corrosive action can vary from 
mild to extremely severe 


above 


Corrosion on the outside of the tank 
depends upon the type of soil in 
which it is installed. The corrosive 
action of soils varies widely in differ- 
ent locations. To meet these condi- 
tions steel tanks, like any other under- 
ground metal structure, should be 
protected by proper coating just as 
pipe lines, culverts and other engi- 
neering works are protected. 


The septic action in a tank of this 
type is anaerobic, which means in the 
absence of oxygen. Since the absence 
of oxygen inhibits or prevents ex- 
tensive corrosion no particular prob- 
lem exists inside the tank below the 
water line. In addition, the inside of 
the tank below the water line is quick- 
ly coated with grease which acts as a 
protective covering where kitchen 
wastes pass through the tank. Di- 
gestion of the organic solids gives off 
a gas which contains sulphur com- 
pounds that are highly corrosive in 
the presence of air or oxygen. Engi- 
neering literature cites many examples 
of the failure of steel or thin concrete 
sections from exposure to these gases 
in other types of structures such as 
sewer lines, treatment plants, ete. 
These failures are above the water line 
where air or oxygen is present. The 
inside of the tank is connected to the 
toilet vents through the plumbing sys- 
tem so that digestion gases can escape. 
The flow of these gases is upward and 
where a tank has a tight cover little 
air or oxygen can enter the tank, and 
anaerobic conditions which inhibit 
corrosion probably exist above the 
water line in most properly con- 
structed tanks. 

However, good engineering prac- 
tice requires that underground steel 
structures be protected from corrosion 
on both the inside and outside sur- 
faces. This is usually accomplished 
by coating the steel with a suitable 
bitumnnous coating material. These 
coatings, such as the well-known 
“Bitumastic” compounds, when prop- 
erly applied, have a proven history of 
protecting steel structures for as long 
as the life of the average dwelling. 
They are commonly used on important 
installations such as cross-country gas 
lines, water supply lines, steel water 
tanks, sewer pressure mains, sewage 
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treatment plants, underground tanks, 
etc. They are also extensively used to 
protect ships and other metal struc- 
tures from salt water corrosion which 
is one of the most severe conditions 
known. 

To be most effective and econom- 
ical bituminous coatings are applied 
by hot dipping. The two-piece knocked 
down tank is especially adapted for 
hot dipping, as each half is easily sub 
merged in a suitable heated vat of 
molten coating compound, and the 
open construction provides ready 
drainage of excess coating material 
as the half tank is removed from the 
dipping vat. This process can be used 
to apply a bituminous coating having 
a thickness of appreximately three- 
thirty-seconds of an inch over all 
areas of the steel tank. This wili pro- 
vide one of the most permanent and 
economical types of underground 
tanks known. Should the coating be 
scratched or otherwise damaged dur- 
ing shipment it can be readily repaired 
by being “touched up” with the bitu- 
minous joint compound or by other 
material furnished for this purpose as 
the tank is installed. With the knocked 
down design only one half of the out- 
side of the tank is exposed during 
handling and shipping. Excessive 
damage to the coating on the outside 
of the bottom of the tank can be 
avoided by spot welding scrap metal 
supports to the tank bottom. When 
the top half of the tank is dipped in 
heavy coating compound the access 
manhole cover is sealed in place, and 
except for inlet and outlet connections 
the erected tank is vacuum tight. 

(9) The knocked down tank de- 
sign can be used to control the quality 
of tanks manufactured. A _ patent 
application has been made for the 
knocked down septic tank and the 
patent rights are owned by Knocked 
Down Tanks, Inc. The writer is presi- 
dent of this company. In order to 
realize the advantage of the knocked 
down feature in shipping these tanks, 
manufacturers will be licensed to 
make this type of tank in only five or 
six selected locations in the country. 
By carefully selecting manufacturers 
interested in making a quality product, 
many of the evils of the round tank 
industry which has been described as 
a “dog-eat-dog” industry can be cor- 
rected as the use of conventional 
small, round septic tanks is eliminated 
by code requirements. Steel manu- 
facturing and leading tank fabricating 
companies and large users of septic 
tanks throughout the country “have 
shown considerable interest in the use 
of this type tank so that selecting 
reputable manufacturers should not 
be difficult. 
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OPERATING THE WATER DISTRIBUTION 


] WOULD like to discuss the part 
of the water works system that is 
out of sight—and, much too often, 
out of mind. I'd like to talk about 
operating the distribution system, not 
just its maintenance 

I note that at of 
works men very little of the program 
is devoted to the distribution system 
Is that because our distribution sys 
tem problems have generally been 
solved ? that nothing new is de 
veloping? Not any means. My 
hazard is that it is difficult to get 
speakers unless the speakers have the 
And, there are lots of dis 
system problems  unan 


meetings water 


or, 
by 


answers 
tribution 
swered 


How Important Is the Distribution 
System? 


How important is the distribution 
system? The purification man fre 
quently finds the distribution system 
one of his biggest headaches. The wa- 
ter leaves the plant in perfect shape 
well, maybe with a little taste and odor 

and nobody should complain of the 
faint, very faint chlorine taste,—it’s 
good for you. But when the water 
comes out of the customer's tap that’s 
another story. It is red, or black, or 
white, and fishy. Not always, but too 
often. This unfortunate circumstance 
is termed “deterioration of water 
quality.” The purification fraternity 
has written many papers on what 
happens to “good” water when it gets 
into “bad” company. 

How many dollars have we buried 
when we have laid our mains? In 
1943 L. R. Howson, a past president 
of this Association, estimated the 
value of the distribution system in 
the average city to be about $40 per 
capita, with pipe and valves represent- 
ing about 80% of the distribution sys- 
tem value. In the last six years the 
values of water mains have risen 
greatly ; they should now approximate 
$50 per capita, or more. I’m not talk- 
ing about cost, that was much lower. 

My son, the other day, asked me a 
few questions involving practical ap- 
plications of physics and mathematics. 


*This paper, based on a talk made by Mr 
Weir, as Vice-Pres. of the Am. Water Works 
Assn. before the Southwest Section, is here 
printed by permission. 
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[ came through with flying colors— 
the right answers. Then he asked me 
“Why could George Washington 
throw a silver dollar across the Poto- 
mac, when nobody is able to do it to- 
day.” Frankly, I couldn't answer that 
one. My boy then said that it wasn’t 
too hard to answer, because every- 
body knows that “a dollar would go 
much further in those days.” So it is 
in the water supply field. Fifteen 
years ago we could buy 6” cast iron 
pipe for 40c a foot. Wouldn't you like 
to have a yard full today at that price? 

When we think of the value of the 
distribution system that water works 
superintendents and managers are en- 
trusted with, we should think in terms 
of present day dollars. On an average 
the superintendent in a city of 10,000 
is responsible for a pipe system which 
couldn’t be duplicated for a half mil- 
lion dollars. If the population is 25,000 
he has a buried plant with a million 
and a quarter dollar value. 5 million 
dollars is the average value in a city 
of 100,000; 10 million dollars in a 
city of 200,000. 

My thought is that the quarter mil- 
lion doilar water transportation sys- 
tem in the city of 5,000 and the fifteen 
million dollar system in the city of 
300,000 should be operated as eco- 
nomically and efficiently as any other 
industry transportation or utility sys- 
tem of similar value. All too frequent- 
ly this is not the case. 

\ couple of years ago I was in an 
observation car on a train running 
from Kansas City to St. Louis. The 
division engineer and a couple of aides 
were making one of their routine in- 
spections of the track and right-of- 
way. I was impressed by the detailed 
knowledge the engineer had of every- 
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thing along the 280 miles of track. 
He knew every culvert, siding, cattle 
chute, animal pen, rail replacement 
and wiggle in the track. Of course, his 
job was easy,—he could look at or 
feel what he was responsible for. 
Your jobs have to be done differ- 
ently. We may claim to have photo- 
graphic memories, and can go out in 
the dark and put a foot down on any 
valve box in the system. Or we say 
that good old “So and So,” who has 
been connected with the system since 
the year one, can do it. Aren't we 


kidding ourselves / 


Value of Arterial Maps 


Others keep account of the pipe 
and valves in the system just as care- 
fully as they account for the dollars 
spent. I like to walk into a superin- 
tendent’s or manager's office and see 
a map of the arterial mains on the 
wall. I know he is keeping constantly 
before him the number one problem: 
How can the necessary quantities of 
water be transported from the plant 
to the various parts of the system in 
the most economical manner? He 
can't ride around and visually inspect 
his system as the railroader could. I 
know of no other way than to show, 
and record, his system in the several 
types of plat and measurement records 
he needs in the daily operation of his 
system. 

One of the most valuable operating 
“tools” is an arterial map; a plat 
showing only the arteries of the main 
system. The principal mains should 
be shown by lines with widths at least 
proportional to the pipe diameters, or 
preferably proportioned according to 
the square of the diameters, thus 
showing the comparative carrying 
capacities of the principal mains. No 
small mains or hydrants should be 
shown. No street lines should be 
shown. A minimum of street names 
should appear; the person using this 
map should know his way around 
without requiring street signs on this 
map. 

This map will be a simple, unclut- 
tered picture. It will show where the 
mains are undersized. It will also 
show the mains which are doing little 
work. It will show the manager where 
he can expect trouble when an area 
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builds up, or when those record hot 
dry spells strike 

What is the operating procedure 
when a pipe in the system breaks? 
Men may be rushed to the scene to 
stop the damaging flow of water. In 
an enterprising system radio may be 
used to speed the job; but, when the 
men get there, do they know where 
the valves are? This is a particularly 
serious question at night, or during a 
storm, or if snow is on the ground 


Truck Maps 

Each crew foreman should carry in 
his truck a map showing all distribu- 
tion mains and a record of location 
measurements for every valve he 
might be called upon to operate. You 
may say that isn’t practical for a large 
My suggestion would be that 
“plat and list” 


system 
you investigate the 
method of keeping these main and 
valve records. The system is simple 
Any required number of copies can be 
easily produced. The record is far 
}from bulky, even though the system 
may contain ten or twenty thousand 
valves. You will find the system 
described in the February 1940 
\.W.W.A. Journal. Reprints can be 
obtained from the A.W.W.A. Head- 
quarters, and sample sheets may be 
had from the St. Louis County Water 
Co., for the asking 

I regret there is not time to ade 
quately another important 
operating tool—radio, except to say 
that every up to date water utility is 
finding radio an indispensable oper- 
ating adjunct 

\ distribution system normally 
grows like “Topsy.” It starts with a 
system laid out by a consulting engi- 
neer. Then more customers and mains 
are added without following any mas- 
ter plan. A couple of hot summers 
occur, with deficient pressures, and a 
consultant is called in again to cor- 
rect the ravages of time. A large part 
of distribution system extension 
should really be considered as a mat- 
ter of ordinary operation. 


Materials Used in the System 
Efficient operation calls for the use 
of economical, long lived materials. 
We tend to be conservative, perhaps 
too conservative, in our industry. I 
think conservation is a good thing, but 
I'm afraid lethargy often parades as 
“conservatism.” As an example, some 
men still design cast iron pipe installa- 
tions using a Williams-Hazen C100 
in evaluating the delivery capacity of 
mains. This is because tuberculation, 
they say, will reduce the coefficient 
to that amount in a few years. A too 
slim segment of water works men to- 
day consider this to be an antiquated 
practice, because they no longer buy 


discuss 


anticipated tuberculation with their 
pipe. Cement linings or non-ferrous 
pipe is the answer, and both have been 
available for several years now. Yet, 
today, nearly half of the cast iron pipe 
being purchased has the old tar dip 
coating. It is just that—a “coating” ; 
it shouldn't be dignified by calling it a 
“lining.” Thin cement linings pro- 
tected by a seal coat to prevent leach 
ing can now be purchased at the tar 
dip price. Thicker cement linings, 
suitable for the most aggressive wa- 
ters, can be purchased for a few cents 
a foot additional. Why let your sys- 
tem get hardening of the arteries 
when the remedy is so reasonably 
priced ? 

Cement lined or concrete pipe and 
cement-asbestos pipe will not tuber- 
culate. Steel pipe can also be lined to 
present a smooth non-tuberculating 
surface to the water. Depending upon 
the conditions under which the main 
is to be laid we have several suitable 
materials to choose from—without a 
tubercule in a carload. 

What should we do about those old 
tuberculated mains? Why, clean them 

it isn't costly. Keeping them smooth 
inside is a more difficult problem, but 
two methods are available for lining 
large mains in place, and two methods 
are available f lining small 


also tor 
mains in place. 


Know the Condition of Your Mains 


To be good operators we must know 
the condition of our individual sys- 
tems. Whenever we get a chance to 
take a look at the inside of our mains 
we should do so. Maybe we can find 
out what causes the deterioration of 
water quality after the nicely pre- 
pared product leaves the purification 
plant. Maybe we can find what ma- 
terials in the system are not function- 
ing as they should, so we can purchase 
better, more suitable, materials in the 
future. 

A searching attitude will pay big 
dividends to the water utility which is 
paying for the installation, mainten- 
ance and depreciation on billions of 
dollars of underground piping. 

What is happening in your system 
where dissimilar metals are in con- 
tact? No chemical engineer or metal- 
lurgist would advise the indiscrimin- 
ate use of brass and copper in contact 
with iron and steel. Have you ever 
noticed the accumulated products of 
corrosion where a brass meter coup- 
ling is screwed into a steel fitting? Or 
that a steel nipple will soon perforate 
alongside a brass valve, or where it is 
connected to copper pipe? Is galvanic 
corrosion occuring in your valves, or 
in the bottom of your fire hydrants, 
where brass or bronze, iron and steel 
are in close contact? 
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OPERATING THE WATER DISTRIBUTION SYSTEM 


Is the jointing material in the mains 
holding up as well as the pipe itself ? 
Is the jomting material as strong as 
it was when it was installed? Has 
there been any chemical or corrosive 
reaction between the material of the 
pipe and the material of the joint? 
Have you ever sandblasted the bell 
and spigot metal of an old joint to 
see whether graphitic corrosion was 
evident, or that the pipe metal was 
otherwise injured ? 

There is no perfect material offered 
our industry. Each material has its 
shortcomings, and we should know 
what they are. Our mistakes are made 
by installing materials not suitable 
to the environment in which they are 
placed, or not suitable to the water 
quality and pressure conditions, or by 
installing the materials in a faulty 
manner. A good operator learns by 
his mistakes, and by the mistakes his 
neighbor makes. 

Let's keep a critical eye upon our 
own practices. Let’s keep a critical 
eye upon the materials being offered 
us even though they may have re- 
ceived general acceptance by our in- 
dustry. They have all been improved 
in the past and can, without doubt, be 
improved in the future. We have all 
experienced or known of instances of 
too early failure of various distribu 
tion system materials. Are the fail- 
ures due to unusual water or soil con- 
ditions we have not previously recog 
nized ? Or can we say to the manufac- 
turer—your material is not suitable, 
and give him a definite reason? He 
can then improve it, or we can go toa 
different manufacturer or a different 
material. 


Pass on Your Experiences 


For the collective benefit of system 
operators they need to know of good 
experiences with new materials which 
are being offered the industry. They 
also need to know of failures, and 
what caused them. We should hear 
about these good and bad experiences 
in short schools and sectional meet- 
ings such as this. These experiences 
should also be offered for publication 
in the magazines serving our field. The 
various committees of A.W.W.A., 
charged with drawing up standard 
practice procedures and specifications 
for accepted materials, should receive 
such information. Their work is of 
great value in the selection of good 
distribution system materials. 

Let each of us be constructively 
critical of everything pertaining to the 
distribution system, our maps and 
records, our construction and main- 
tenance practices, the materials in our 
systems, and the materials being of- 
fered for our use. 
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FUNDAMENTALS OF CORROSION AND 
ITS MITIGATION’ 


Part I—Definitions. Part II-Fundamental Reactions 


HE Committee to Report on 
Developments in our Knowl- 
edge of Corrosion and its Miti 


gation was established by the N.E 
W.W.A. in 1942. The pressure of 
war activities on the membership of 
the Committee prevented any effec 
tive work during the subsequent 
vears until July, 1948, when a meet 
ing was held to determine its future 
course 

Further discussion led to the con 
clusion that the Committee might 
partially fulfill both objectives by 
adopting the following courses of 
action 

1. To prepare a basic report which 
would, insofar as possible, summa 
rize present knowledge on corrosion 

2. Using this basic report as a 
point of departure, to examine criti- 
cally the new developments in the 
field at such times as the Committee 
considers that sufficient evidence is 
at hand for examination and report- 
ing 

The present report is submitted as 
the basic report of the Committee. 


I. DEFINITION OF CORROSION 
A. Manifestation 


In order to carry on adequate 
studies of corrosion in the field of 
water supply, it is necessary that 
criteria be established that may be 
used to determine the existence and 
the extent of the problem. Since cor- 
rosion has to do with piping systems 
and water supplies, its existence is 
recognized by its effects on either or 
both. In general, the effects of cor- 
rosion on the water supply are mani- 
fested much sooner than the effects 


*Report of the Committee of Developments in 

Our Knowledge of Corrosion and Its Mitiga- 

tion presented at the N.E.W.W.A. Annual 
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on the piping system. This report 
will deal primarily with the corro- 
sion of the interior surfaces of pip- 
ing and will not be concerned, except 
indirectly, with corrosion of the ex- 
terior surfaces due to contact with 
various types of soils or to other 
agencies 

1. Effect on System—Destruction, 
Tuberculation, Clogging. Corrosion 
consists primarily of the solution of 
the metal components of the piping 
system by the action of the various 
substances present in water. The 
continuous solvent action results in 
a weakening of the pipe structure, 
which eventually may manifest itself 
in many ways, such as 

a. Leaks in service lines, mains, 

domestic piping 
b. Leaks in domestic 

boilers 
c. Corrosion of water meter parts 


hot water 


Inspection of any piping that has 
developed a leak will reveal the sol- 
vent effect of corrosive action in the 
form of pitting, dezincification, or 
general reduction in pipe thickness. 

\nother evidence of corrosion is 
the occurrence of tuberculation in 
the piping. When certain metals, 
especially iron, go into solution in 
water, they tend to react with the 
basic substances and the dissolved 
oxygen in the water and form insol- 
uble compounds. These compounds 
tend to form and adhere to the pipe 
in the immediate vicinity of the point 
where the corrosion is taking place. 
This precipitate adheres to the pipe 
and accumulates in the form of tu- 
bercles. The effect of such tubercu- 
lation is to reduce the carrying 
capacity by a decrease in the effective 
diameter of the pipe and by an in- 
crease in the frictional resistance to 
flow. Where tuberculation is exces- 
sive, marked reduction of flow and 
pressure will occur, and reduction in 
flow and pressure in sections of a 
water supply system may be taken 
as evidence of marked corrosion of 
the piping system 

2. Effect on Water. When corro- 
sion of piping occurs, the metal goes 


into solution in the water in the form 
of charged atoms, which are called 
ions, and therefore the presence of 
these corrosion products in the water 
is evidence of the existence of corro 
sion 

a. Soluble and Insoluble 
Compounds 


Metallic 


The presence of some metal ions, 
in water may be evidenced by visibl 
effects such as the presence of sedi 
ment, by an increase in the turbidity 
of the water, by a change in th 
color, or by the imparting of a visi4 
ble coloration to an otherwise satis4 
factory, colorless water. 

b. Turbidity, Color 

Where iron pipe undergoes corro- 
sion, iron hydroxide is formed, 
which is usually manifested in the 
familiar form of brown iron rust, 
scmewhat fluffy in appearance. Oc- 
casionally during a heavy draft on 
the pipe or a change in the direction 
of flow, a certain amount of the tu- 
berculation of iron hydroxide will be 
loosened from the main and appear 
in the tap water as a brownish sedi- 
ment. Small quantities of iron in 
solution in a water will impart a 
turbidity or a yellowish color to the 
water because of the presence of iron 
in colloidal form. The presence of 
high concentrations of copper in so- 
lution will impart a bluish cast to 
the water. Such concentrations are 
rather unusual in water supplies, but 
the addition of soap to the water or 
the presence of a large volume of 
water, as in a bathtub, will tend to 
bring out the bluish color. The pres- 
ence of zinc or lead rarely imparts 
either color or turbidity to a water. 





c. Taste 

High concentrations of metallic 
ions will impart a characteristic un- 
pleasant metallic taste to the water. 
For instance, iron in solution im- 
parts a sharp metallic taste in con- 
centrations of approximately 0.5 to 
2.0 ppm. ; copper is similarly percep- 
tible in concentrations of about 5 to 
10 ppm., and zine in concentrations 
of about 20 ppm. 
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d. Toxicity 
Che presence of metallic ions in 


water may sometimes affect the 
health of the consumer. Of the vari- 
ous metals commonly found in water 
supplies, lead is the most harmful. 
Concentrations in excess of 0.1 ppm 
are considered unsafe for potable 
supplies. Although there is little or 
no evidence of damage to health 
from the presence of either copper 
or zine in concentrations such as oc- 
cur in water supplies, it has been 
found desirable to limit the concen- 
tration of copper to a maximum of 
3.0 ppm. and of zinc to 15 ppm. in 
potable waters. There is no evidence 
of any physiological effect produced 
by excessive amounts of iron in solu- 
tion, but its presence is objectionable 
for various domestic purposes in 
concentrations of over 0.3 ppm. 


B. Quantitative Estimation of 
Corrosion 
1. Methods Available for Measur- 
ing Corrosion. Measurement of the 
extent of corrosion consists in deter- 
mining either the extent of its action 
on the metallic piping, its effects on 
the water stored in the pipes, or both. 
Quantitative measurement of the 
extent of corrosion of the piping sys- 
tem may be based on any of the fol- 
lowing methods: 
a. Loss of weight of the metal 
b. Depth of pitting of the metal in 
a given time interval 
Change in the friction coeffi- 
cient of the pipe 
Frequency of required meter 
overhaul and of incidence of 
failure of domestic plumbing 
fixtures such as hot water 
boilers 


rhe first two methods are of value 
in the determination of the relative 
corrodibility of various metals and 
as a guide in the choice of the best 
metal for a given purpose. The ex- 
tent of the penetration of a metal due 
to corrosive action in a given interval 
of time may be used in gaging the 
probable useful life of the metal, and 
comparison of these effects on two 
or more metals under the same con- 
ditions of corrosion may be used to 
estimate the relative merit of such 
metals. These methods are of rela- 
tively little use in the waterworks 
field, first, because most corrosion 
problems are concerned with old pip- 
ing systems, and, second, because 
where the choice of new piping is 
involved the time required to carry 
out such measurements is usually not 
available. Once a piping system is 
installed there is rarely an opportu- 
nity to remove sections for study of 
corrosion effects. 


In this connection it may be stated 
that the so-called “jar test’*—in 
which a small section of pipe is al- 
lowed to stand in contact with a fixed 
quantity of water for a certain in- 
terval of time and the results ob- 
served, usually visually—is not a 
satisfactory method for predicting 
the results that will be obtained in 
actual use. The rapid change in the 
corrosive properties of the water and 
the unusual initial corrosion effects 
on the metal make the jar test of 
little value 

The tuberculation caused by cor- 
rosive action offers a satisfactory 
means for the quantitative deter- 
mination of the extent of corrosive 
action. The effect of tuberculation is 
of course to increase the friction loss 
through the pipe and to reduce the 
effective diameter of the piping. 
Where it is known that the tubercu- 
lation is caused primarily by corro- 
sion, measurements for the deter- 
mination of the value of “C” in the 
Williams and Hazen formula offer a 
fair criterion of the condition in the 
mains. However, it must be noted 
that some forms of pipe incrustation 
are not related to corrosion 

Where means for such measure- 
ments are not available, a more qual- 
itative and less satisfactory method 
is to look for corrosion and clogging 
of the meter parts and to note the 
interval between the required clean- 
ings of meters. Too frequent clog- 
ging of meter gears indicates exces- 
sive corrosion. Similarly, unusually 
short life of domestic plumbing sys- 
tems such as hot water boilers and 
house piping offers a rough indica- 
tion of the extent of the corrosive 
effects of the water. 

The change in the quality of the 
water between the source and the 
consumer's tap after passage through 
the various service lines offers an 
indirect measure of the extent of 
corrosion of the various kinds of 
metallic piping in the system. An 
increase in the content of iron, cop- 
per, zinc, or lead indicates corrosive 
action, and its intensity can be esti- 
mated by considering the increase in 
metal concentration with respect to 
the time of contact between water 
and pipe. 

The dissolved oxygen content of 
the water can be used as a measure 
of the extent of corrosion of iron 
piping. Since oxygen is a primary 
agent in promoting corrosion and 
since it is used up in proportion to 
the amount of iron being dissolved, 
the drop in the dissolved oxygen con- 
tent between any two points in a pip- 


*Not to be confused with the jar test for de- 
termining coagulation dosages 
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ing system is a measure of the extent 
of the corrosive action taking place 
there. 

A far less satisfactory indication. 
yet one which may be of some value, 
is the extent of the manifestation of 
some of the effects of corrosion on 
various plumbing fixtures. For in 
stance, numerous complaints of 
green stains on white porcelain fix- 
tures is an indication of corrosion of 
copper or brass pipe. The presence 
of excessive iron in solution results 
in numerous complaints of brown 
stains on plumbing fixtures and the 
staining of clothes in the process of 
laundering. 


2. Evaluation of Anti-Corrosion 
Treatments. Where steps are taken 
to reduce the corrosiveness of the 
water by chemical treatment or oth- 
erwise, it is essential that adequate 
data be obtained to determine the 
effectiveness of such treatment. As 
previously indicated, the effects of 
corrosion are manifested in various 
ways and after various time inter- 
vals. Whether treatment has resulted 
in a decrease in the corrosion, pitting, 
or tuberculation in the mains and 
service lines can be determined only 
after a period of several months or 
years. It must be borne in mind that 
when treatment is begun, the piping 
system consists of mains and service 
lines of various metals in varied con- 
dition with respect to corrosion. 
Some may already be badly pitted or 
tuberculated ; some may be relatively 
free from pits or tubercles; all have 
coatings of corrosion products, pipe 
growths, or organic matter of differ- 
ence densities and protective value. 
Therefore, when the water applied 
to such a system is treated to alter 
its corrosive properties, the mani- 
festation of this change in corrosive- 
ness will be varied and difficult to 
evaluate immediately. The longer the 
interval of treatment, the clearer will 
be the picture of the relative effec- 
tiveness of the treatment. Where the 
treatment has been accompanied by 
a program of main cleaning, or flush- 
ing, some of the immediately appar- 
ent effects may be due merely to such 
cleaning. Any other steps taken in 
conjunction with the corrosive cor- 
rection treatment, such as elimina- 
tion of dead ends, should also be 
properly evaluated in the over-all 
picture. 

In general, the change in the cor- 
rosive effects of a water on a piping 
system can be evaluated only after 
a period of possibly six months or a 
year, when a reduction in the fre- 
quency of the occurrence of leaks in 
service lines, clogging and corrosion 
of the meter parts, clogging of pip- 
ing, or loss of water pressure at taps 
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indicates the effectiveness of the cor 


rosive correction treatment 


The effectiveness of the treatment 
first manifests itself in improvement 
in the condition of the water as 
drawn from taps throughout the sys- 
tems. For this purpose it is desirable 
that as an aid in the determination 
of the improved water quality cer 
tain representative taps be chosen 
with respect to the type and condi- 
tion of the water-supply lines of the 
system and samples of the water be 
drawn from them under standard 
conditions of flow for a period of 
time before treatment is begun. After 
treatment has been instituted, addi 
tional samples can be taken under 
the same conditions and the change. 
if any, in the quality of the water 
can be noted. Such a sampling pro- 
gram should be well planned as to 
representative samples and be car 
ried out for a sufficient period of 
time before and after treatment to 
give a proper picture of the condi- 
tion of the water. Tests for the vari- 
ous metal well as the dis- 
solved oxygen content will be espe- 
cially valuable in this work. 


ions as 


3. Relation of Measurements to 
Consumer Complaints. As previous- 
ly indicated, corrosive action is con- 
tinuously occurring when metal pip- 
ing is in contact with water. The 
extent of the action varies with the 
type of piping and the character of 
the water supply. The point at which 
a water is considered sufficiently cor- 
rosive to require corrective treatment 
is quite dependent on the particular 
community concerned. The water- 
works superintendent is concerned 
especially with corrosion of piping 
as a cause of leaks or breaks that 
require repairs, the clogging or cor- 
rosion of meter parts, and the tuber 
culation or clogging of mains and 
service lines. The consumer, on the 
other hand, is especially aware of 
corrosion as it affects the quality of 
the water. Thus the staining of 
clothes or of plumbing fixtures by 
iron or copper compounds is apt to 
cause complaints to the water depart- 
ment. The appearance of sediment, 
such as iron rust due to sloughing 
off of deposits in pipes, will cause 
considerable objection. There is usu- 
ally no close relationship between 
the extent of the corrosive effects, 
the number of complaints, and the 
consequent public pressure to require 
corrective treatment of the water 
supply. Because of the variation in 
public reaction to the effects of cor 
rosion, caution must be exercised to 
avoid evaluating the effects of cor 
rosive treatment solely on the basis 
of consumer reaction. While the in- 


CORROSION AND 
centive for initiation of corrective 
treatment in many cases comes from 
the reaction of the consumers, con- 
sumer opinion is not too reliable an 
index of the effectiveness of the anti- 
corrosion treatment. Reduction in 
the number of complaints about the 
appearance of the water and the 
staining of clothes and fixtures is of 
value in judging the effectiveness of 
treatment, but the chief reliance 
should be placed on the analytical 
data concerning the water at the 
various taps before and after treat- 
ment. In any case, a sufficient time 
interval should allowed before 
deciding on the effectiveness of treat 
ment, because, as has already been 
indicated, corrosion is a very slow 
process and many of its effects are 
not manifested until an interval of 
months or years has passed 


be 


Il. FUNDAMENTAL REACTIONS 
OF CORROSION 


No metal is truly stable in the 
presence of moisture and oxygen, 
and all metals tend toward ultimate 
conversion to oxides, hydroxides, or 
salts of the metallic element, with 
consequent destruction of the integ- 
rity of the metal. There are some 
metals for which this conversion is 
so slow that it may be regarded as 
substantially non-existent; unfortu- 
nately all of these are sufficiently 
rare and expensive to be unavailable 
for general waterworks use. Those 
metals that are normally within the 
economic reach of the waterworks 
engineer are all subject to corrosion, 
and the differences among them are 
small compared with the differences 
between them and the so-called noble 
metals 

The most widely accepted theory 
of the mechanism of corrosion may 
be called the electro-chemical the- 
ory; this theory is supported by an 
imposing array of observation and 
experiment. It represents the corro- 
sion reaction as proceeding in a se- 
ries of four well-defined steps : 

Step I—Anodic Reaction. This is 
the release of metal ions, each carry- 
ing one or more positive charges, to 
the water, together with the libera- 
tion of an appropriate number of 
electrons, each carrying a single neg- 
ative charge, to the main mass of the 
metal. It takes place entirely on the 
surface of the metal. It is repre- 
sented below for some of the com- 
mon metals, the term e signifying an 
electron: 

Iron 
Zinc n 
Lead Pb 


Copper Cu 


Aluminum : Al 
Step I1—Cathodic 


Fe(metal)~Fe** 
Z ” - 


+ 
+ 
+ 
+ 
. 


Reaction. The 
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accumulation of electrons in the 
metal would soon stop the action by 
building up a negative charge high 
enough to prevent the further re 
lease of positive ions by sheer elec- 
trostatic attraction. However, in the 
presence of water the surplus elec- 
trons can be eliminated by reaction 
with hydrogen ions from the water. 
Since the electrons can move freely 
through the metal, the site of this 
reaction is not necessarily limited to 
the same area as that of the anodic 
reaction and, indeed, often takes 
place at some distance from it. The 
reaction is the same for all metals: 


2H* + 2e -H,(gas) 


When corrosion takes place in a 
strongly acid solution, the bubbles 
of hydrogen gas can be seen to form 
and break away from the surface of 
the metal. In all other circumstances 
the hydrogen is removed by another 
mechanism and may possibly never 
exist as a gas in the true sense. 

Step 111—De polarization. Accumu4 
lation of the hydrogen film on the 
metal again would break the corro- 
sion chain if it were not rapidly elim- 
inated. In the presence of dissolved 
oxygen this elimination takes place 
by the reaction of hydrogen and 
oxygen to form water. The reaction 
is the same for all metals: 


2H, + 0,~2H,0 


Step 1V—Reactions of the Metal 
Ions. Most of the metal ions released 
to the water undergo various reac- 
tions with ions present in the water. 
Many these reactions result in 
insoluble products that coat the 
metal and protect it against further 
corrosion; often the apparent re- 
sistance of the metal to corrosion is 
due to the formation of such coat- 
ings. On the other hand, some of 
these insoluble products crystallize 
in such a highly pervious form that 
they are of limited value as a protec- 
tion; iron rust is a good example. 
The real objective of. much of the 
anti-corrosion treatment of water is 
to form impervious coatings of one 
kind or another on the metal by reac- 
tion with the substances introduced 
into the water. A few of the possible 
reactions of the various metals in 
natural or treated waters are given 
here: 


of 


+ ¥%,0, + 4HCO, ~ 2H,O + 
4CO, + Fe,O, 
c: $Zn** + 6OH- + 2CO," > 2ZnCO, - 
3Zn(OH), (basic zinc carbonate) 

Lead: Pb** + CO,“ ~ PbCO, (lead carbonate) 
or 3Pb** + 2CO," + 20H- ~ 2PbCO, - 
Pb(OH), (basic lead carbonate) 

Copper: 2Cu** + CO," + 20H- ~ CuCO, - 
Cu(OH), (basic copper carbonate) 

Aluminum : 2Al*** + 6OH- ~ 3H,O + AI,O, 


(aluminum oxide) 
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In the presence of other appropri- 
ate ions in the water, such as phos- 
phate or silicate ions, insoluble com- 
pounds of the metals with these ions 
will be formed. None of these reac- 
tions will occur unless the necessary 
ions are present in the water in suf- 
ficient quantities. 

Corrosion is thus seen to be a com- 
plex reaction composed of several 
steps. Interference with any part of 
the sequence will alter the course or 
rate of the entire reaction. This ex- 
plains why corrosion is affected by 
a large number of factors, and why 
statements regarding it are so fre- 
quently conflicting or confusing. The 
conflicts come from disregarding fac- 
tors which are not obvious but which 
affect materially some part of the 
sequence of reactions. 


Factors That Influence the Steps 
in the Corrosion Sequence 

Step I—Anodic Reaction. The 
tendency for a metal to release ions 
to water is a fundamental property 
of the metal itself. This tendency 
can be measured; it is called the ox1- 
dation potential of the metal. The 
noble metals are characterized by 
low values of the potential, the easily 
corroded metals by high values. Ar- 
ranging some of the more common 
metals in order of decreasing ten- 
dency to release ions produces the 
following results : 
Tin 
Lead 
Copper 
Silver 
Gold 


Aluminum 

Zine 

Chromium 

Tron 

Nickel 

If no steps other than the release 
of ions were involved in corrosion, 
this series would represent the com- 
parative susceptibility of these met- 
als to corrosion. However, other 
factors complicate the picture. Alu- 
minum, zine, and chromium all ap- 
pear ahead of iron in this series and 
on this basis alone would be expected 
to be more susceptible to corrosion 
than iron, but all three of these met- 
als are much more corrosion-resist- 
ant than indicated by their position, 
because in step IV of the sequence 
they form impermeable films of ox- 
ide or other compounds, whereas 
iron does not. Under circumstances 
which prevent the formation of these 
films, the three metals take their 
proper place in the series. Such con- 
ditions are, however, not likely to 
occur in practice ; hence these metals 
enjoy a high reputation for resist- 
ance to corrosion. Alloying of a 
metal with another will also alter its 
relative position in the series. 

Step [1—Cathodic Reaction. The 
ease with which hydrogen can he 
deposited on various metal and other 


surfaces is subject to considerable 
variation. It is, for example, more 
difficult to deposit hydrogen on zinc 
or tin than on iron, and easier to 
deposit it on certain oxides of iron 
than on the metal itself. This ac- 
counts in part for the protective ac- 
tion exercised by galvanizing or tin- 
ning, and for the localized corrosion 
or pitting produced by a piece of 
mill scale on an iron surface. In the 
latter case the mill scale becomes a 
cathodic area at which hydrogen is 
discharged, and the anodic reaction 
is concentrated in areas near the 
piece of scale, resulting in a strongly 
localized attack. Similarly, if two 
different metals are placed in contact 
with each other, the one lower in the 
series shown previously will become 
the cathodic area and the attack will 
be concentrated on the one higher in 
the series. 

The rate of discharge of hydrogen 
is also influenced by the hydrogen- 
ion concentration (or the pH value) 
of the water in contact with the 
metal. Three ranges of hydrogen- 
ion concentration can be distin- 
guished : 

1. The acid range, corresponding 
to pH values of about 4.5 or lower. 
In this range the rate of corrosion is 
directly related to the hydrogen-ion 
concentration and the hydrogen is 
evolved directly as gas. 

2. The intermediate range, from a 
pH value of about 4.5 to one of about 
10.0. In this range the importance of 
the hydrogen-ion concentration is 
small compared to that of other fac- 
tors, and the corrosion rate varies 
little, if at all, with pH value. Some- 
times this fact is obscured by the 
influence of the pH value on the 
formation of protective films of cer- 
tain types, notably carbonate and 
silicate films. 

3. The alkaline range, correspond- 
ing to pH values of 10.0 or greater. 
In this zone the formation of hy- 
droxide, carbonate, or other films is 
a direct function of the pH value, 
and corrosion accordingly again de- 
pends greatly on the pH value. 

Step I1]—De polarization, In waters 
possessing pH values between 4.5 
and 10.0 the depolarization of hydro- 
gen by dissolved oxygen is of great 
importance to the corrosion sequence. 
The oxygen concentration and the 
velocity of flow, which determines 
how fast fresh oxygen is brought to 
the metal, both exert a great influ- 
ence on the rate of corrosion. Com- 
plete removal of dissolved oxygen 
from water will substantially elim- 
inate its power to attack metals in 
this zone of pH values. Unfortu- 
nately, complete removal of dis- 
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solved oxygen is seldom feasible in 
waterworks practice. 

If the concentration of 
varies at points along the surface of 
the metal, the areas where the con- 
centration is high become cathodic 
areas and those where it is low, 
anodic areas. The attack 1s concen- 
trated at the anodic areas, and pitting 
is produced. 

Step 1V—Reactions of the Metal 
Ions. Corrosion can be stopped very 
effectively if a layer of impervious 
non-metallic material is interposed 
between the metal surface and the 
water. Obviously such a material 
for example, asphalt or cement 
may be deliberately applied to the 
metal; the effectiveness of such a 
coating will depend on the impervi- 
ousness of the material and the care 
with which it is applied. 

Many of the metals, under suitable 
conditions, will react with compo- 
nents present in the water to form 
impervious films that protect the 
metal from further attack. A com- 
plete catalogue of such films would 
be a major undertaking, but a few of 
the more common ones may be men- 
tioned here. Films made up of oxides 
or hydroxides of the metal are nu- 
merous; aluminum, chromium, zinc, 
and iron are familiar examples. Car- 
bonates or basic carbonates of the 
metal are also common, such as, for 
example, those formed by zinc and 
copper. Under special conditions, 
films of metal silicates and phos- 
phates or of metals combined with 
organic radicals may be encountered. 

In other cases the protecting film 
may be formed entirely from sub- 
stances present in the water, without 
much involvement of the metal ions ; 
examples are the films of calcium 
carbonate or silicate produced by 
certain types of anti-corrosion treat- 
ment of the water and the protection 
afforded by some types of organic 
compounds. 

These protecting films vary tre- 
mendously in thickness; further- 
more, some are effective barriers 
against corrosion when only one 
molecule thick, whereas others are 
relatively ineffective even when pres- 
ent as a heavy deposit. The com- 
position of the water and numerous 
other factors affect the stability, 
composition, and physical structure 
of the films. In short, it is this latter 
step in the corrosion process that 
exhibits the greatest complexity and 
accounts for most of the observed 
variability in the total rate of attack 
on metals. 

(Part III of this report will be pub- 
lished in the next issue. It will deal 
with methods of mitigating corro- 
sion.) 


oxygen 





WATER WORKS PLANNING FROM A 
COMMISSIONER'S VIEWPOINT’ 


HE term, “planning,” suggests 
different things to different peo- 
ple. 

Some consider planning the expan- 
sion of water facilities to be entirely 
unproductive and, thus, wasteful. 
They would postpone all planning 
and relegate the timing of actual stud- 
that future day when those 
facilities are required immediately 
Nothing should be done, they believe, 
until public pressure for expansion of 
facilities is so great that the need can 
no longer be ignored 

You water works men have always 
been noted as being imbued with the 
desire to give your best not only to 
your superiors but to the people you 
serve, so that your water systems will 
produce the most gallons of water at 
the least possible cost. 

Whether the water system be large 
or small, the pattern of good manage 
ment is always the same. That pat- 
tern involves furnishing at all times 
an adequate supply of water at the 
least possible cost 

To fit into such a pattern, the plan- 
ning for future water requirements 
must take into consideration these 
four important aspects, no one of 
which is not dependent upon the 
others : 


ies to 


Material Aspects 

Monetary Aspects 

Political Aspects 

Legislative Aspects 
Taking these in turn, an integrated 
plan for future construction can be 
developed. 


Material Aspects 

The material factors involved in 
planning are those which concern the 
facilities of the system itself. In 
cluded are the following factors: 


Age, Condition & Maintenance 
of System 

When lack of capacity becomes evi- 
dent, the first items to check are the 
age, condition and maintenance of 
existing facilities. 

Water works men should, as they 
do, carefully watch the relation of 
flow to sizes of pipe so that they may 


*This paper was presented before the New 
Jersey Section of A.W.W.A. and is here pub- 
lished by permission of the Association. 
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know when decreases in flow are due 
to tuberculation or incrustation, to 
loss in pumping efficiency or other 
similar causes. 

A primary question, then, is 
whether or not expansion is required 
rather than merely the cleaning ot 
replacement of present facilities. 
Capacity of System 

Next, the capacity of the existing 
water system should be checked with 
respect to present and future de- 
mands. 

Loss in capacity by leakage (and 
in many systems this is considerable ) 
is a serious matter, which may, how- 
ever, sometimes be considered a bless- 
ing in disguise. A careful leak survey 
may enormous dis- 
proportionate with those normally 
expected in the particular system. 
This unmetered and unpaid-for wa- 
ter may represent the difference be- 
tween a surplus or a deficit in the 
operating revenues of the system. 
Many municipalities have, as the re- 
sult of leak surveys, been able to dis- 
cover the sources of greatest 
eliminate them and, thereby, stave off 
expenditures for additional facilities 
that would otherwise have been re- 
quired, 

(Our own experience has been that 
of reducing a water loss of almost 48 
per cent to one about 15 per cent 
within the last eight years. Most of 
this saving was accomplished during 
the war years, when labor and ma- 
terials were at a premium and under 
priority, so that we were able to meet 
our increased demands without new 
facilities. ) 

The capacity of a well designed 
water system should, in addition to 
taking care of normal demands, pro- 
vide a reserve pumping or delivery 
capacity of from 75 to 100 per cent 
above normal consumption. For this 
purpose balancing reservoirs or stor- 
age tanks are great assets, which 
should be considered in planning any 
development of the system. 

Toward the provision of such ex- 
cess capacity, the water works man 
should bring his best powers of per- 
suasion to bear upon those in au- 
thority who must approve funds for 
future development. Every system 


disclose losses, 


ke SS, 


should be blessed with some emer- 
gency capacity and all plans for future 
expansion should be made in time to 
ward off encroachment of increased 
demands upon such reserves. 

No matter how vigorously you must 
emphasize your increased water needs 
to do this, the effort will be worth 
while. Protection of those reserves is 
the only way in which your emergency 
needs can be met when the occasion 
arises. 


Community Growth & Water 
Demands 


The trend of community growth in 
most cases follows a consistent pat- 
tern. For large cities, the curve of 
growth shows a_ gradual almost 
straight-line rise. For small communi- 
ties, increases are usually small at 
first, then spurt. The curve represent- 
ing future water demands, of course, 
generally parallels the growth curve of 
the community served. 

Such indications of growth, to- 
gether with studies of the total area 
served for an indication of kind of 
growth—industrial or domestic—pro- 
vide a reasonable basis upon which to 
plan future expansion. 


Reports & Recommendations 


On the basis of such studies as 
above described, and on the basis of 
your own experience with the specific 
problems of your own water system, 
you will be able to prepare intelligent 
reports and recommendations to your 
controlling officers. And if, in these 
reports, you take into account all the 
various factors pertinent to your 
recommendation, you can exercise a 
real influence upon their decision. 


Your Controlling Officers 


How can I, a commissioner, feel 
competent to suggest to you water 
works men means of attacking prob- 
lems of water works engineering and 
development that are primarily your 
own? Only because these suggestions 
are based on the orderly process of 
thinking that I, as a sponsoring au- 
thority, have humbly learned over the 
years, from you, to be the best ap- 
proach to an understanding of the 
factors involved in planning for pres- 
ent and future water needs. And, of 
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course, I know first hand that these 
are some of the things which you 
should marshal on your in at 
tempting to sell your plans to those in 
authority. 


side 


Quite frequently your commission- 
ers or controlling officers will be men 
elected or appointed to office, although 
they have no engineering training or 
conception of engineering functions 
connected with public works or, more 
specifically, with water works opera- 
tion and development. If such a com 
missioner is to sponsor the things that 
you have planned for the best opera- 
tion of your plant and future water 
service, you must acquaint him with 
all the steps by which you developed 
your plan for the recommended ex- 
pansion of facilities. 

If you are fortunate, your sponsor- 
ing officer will be an engineer, who 
will be able to grasp your plans quick- 
ly. Then if he disagrees with you 
and tells you why he disagrees, weigh 
his thoughts carefully. His decision 
must be final, so if you cannot see eye 
to eye with him, salvage the most 
you can out of your plan and back him 
up when he makes the official pro- 
posal of it. Even if only part of your 
plan is put forward, remember that 
there are many days and months and 
even years ahead in which to see all 
of your ideas (and ideals) accom- 
plished. 

It has been my experience that the 
most can be accomplished by planning 
the best, proposing those projects 
which you feel sure are best, doing the 
most you can with what you get, and 
continuing on from any temporary 
setbacks, using to best advantage the 
facilities and tools available. Because 
a water system is flexible, you can 
almost always go around another way. 
And though what you get now plus 
what you get later may cost more than 
what you originally had in mind, you 
can ultimately reach the goal you set 
out to accomplish. 


If your commissioner or controlling 
officer has no engineering conception 
of your plan, your lot will be harder. 
Fortunately, however, the men elected 
or appointed to municipal offices today 
are usually successful business men, 
who, though they may find it difficult 
to think in terms of engineering de- 
velopments, are capable of keen and 
sound judgment of what you are try- 
ing to sell them. Thus, it is up to you 
to sell them your plan in terms of 
future water needs of your com- 
munity. 


Monetary Aspects 


Your commissioners or governing 
authorities must equate the material 
necessity for future water works con- 


struction with the general overall pic- 
ture of municipal finances. 

If the water utility is a profitable 
enterprise, the annual surplus of rev 
enue received over operating cost can 
well be balanced against the cost of 
future improvements. Fluctuation in 
construction costs must also be con- 
sidered and a reserve from surplus 
must be set aside to meet the “rainy 
day” storms of general economic con- 
ditions. 

No water utility should be operated 
at a loss. 

Rates should be such that they will 
return sufficient funds to care for the 
operating costs, the debt service re- 
quirements of the utility, and to pro- 
vide a sum equal to at least 2 per cent 
of the total capital investment of the 
utility for normal repairs and minor 
betterments plus such amounts as will 
be required to provide the larger out- 
lays for major future expansion. 

If the reserve account grows out of 
proportion with the cost of recom- 
mended future construction, it should, 
of course, be reduced to the proper 
amount and the surplus turned over to 
the general municipal fund for tax- 
reducing purposes. 


Political Aspects 

It may well be asked why politics 
should enter into the development of 
a water supply. It shouldn't, but it 
does. 

Where water service is municipally 
controlled, the relation between earn- 
ings and the tax rate is a most sensi- 
tive one. If the utility operates at a 
deficit, the deficit must be met by a 
general tax levy. If the utility is 
profitable, its surplus revenues almost 
always are the subject of anxious 
glances by others than the water com- 
missioners as a possible means of re- 
ducing the tax rate. 

Any utility, public or private, how- 
ever, should set aside part of its 
surplus revenues for betterments of 
the system. And that’s where plan- 
ning plays a vital part. If you know 
what your financial needs will be, you 
can plan ahead to have sufficient re- 
serves on hand when projects must be 
started. 

Unfortunately, it is the policy of 
many municipal officials to dip into 
the water utility reserve, transferring 
funds from it into the unanticipated 
revenue account for tax reduction 
purposes. And the lack of a water 
works reserve, of course, means ex- 
pensive piecemeal expansion and very 
little economical planning. Without 
reserve funds it is painful to obtain 
approval of any program and more 
difficult yet to obtain the funds neces- 
sary for the work. 

Where utility revenues could, if 
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properly preserved, be applied, I al 
ways look upon bond issues as a very 
expensive way of getting public im 
provements. I consider it, in fact, an- 
other form of deficit spending. 

Thankful is the sponsoring officer 
and the water works man for a sym- 
pathetic group of municipal officers 
who are always alert to the present 
and future needs of the water utility 
and strong and wise enough to set 
aside such surpluses as will provide 
for an orderly and economical expan 
sion of the water system. 


Legislative Aspects 


I have already pointed out the ad- 
vantages of having a commissioner or 
controlling officer with an engineering 
background. 

I have pointed out, too, that when 
the surplus revenues of a water de- 
partment are diverted to other mu 
nicipal channels, that action is taken 
at the expense of proper functioning 
of the utility. 

Further, it should be noted that an- 
other factor operating against proper 
development of large water supplies 
is the lack of a strong state authority 
to regulate, to construct storage facili- 
ties for, and to apportion the total 
water resources of the state. 

To remedy these faults, the follow- 
ing state laws should be advocated: 

1. A law to make it mandatory that 
a municipal officer who serves as a 
public works officer or is otherwise in 
control of a public utility be a profes- 
sional engineer. 

2. A law to control the amount of 
money that may be taken from the 
surplus revenues of a water depart- 
ment. 

3. A law to set up a strong state 
authority with power to condemn 
property, to construct and operate 
large water supply projects, thus to 
make available for potable water sup- 
ply purposes all those waters of the 
state the use of which would require 
projects too large for any single 
political division or group of political 
divisions to finance and operate. 


In Summary 

All factors discussed should be 
taken into consideration, but two 
points should be emphasized above all 
others : 

Plan carefully now for your future 
requirements, be sure they are the 
best, then start fighting five years 
ahead of the time you want any facil- 
ity to make sure that you will have it 
when you need it. 

Your problems are your commis- 
sioner’s problems. Go hand in hand 
with him as a joint sponsor of water 
works projects and the success of 
your utility will be assured. 





A.W.W.A. BOARD ACTIONS 


ITH 36 of the 39 members 
attending, the Board of Di- 
rectors of the Am. Water 
Works Assn. went into 
noon on Sunday, the 15th of January, 
and worked through until noon Tues- 
day, the 17th, to accomplish a num- 
ber of things. Amongst these was 
the release of a strong realistic state- 


session at 


ment to the press wire services, con- 
cerning the water supply shortage of 
New York and other cities. This 
statement emphasized the need of 
public interest in and support of long 
range planning of adequate water 
supplies, and the economic impor- 


Pres. Elect 

’ Victor Weir 

President 
Louis Co. Wtr. Ce 

niv. City, Me 


fibert E. Berry 

Chief Engr 
Dept. of Hith 
Toronto 


Ont 


tance of adequate water supply dis- 
tributed through non-leaking piping 
systems to metered consumers. It 
also emphasized the inadequately 
recognized importance of an ade- 
quate water supply to the well-being 
of industry as well as that of com- 
mercial interests and the people at 
large. 

Early in the meeting the following 
were chosen officers of A.W.W.A. 
for the year which will begin at the 
close of the 1950 Convention in 


Philadelphia, May 21-26. 
For President 
W. Victor Weir, St. Louis, Mo. 
For Vice-President 
Albert E. Berry, Toronto, Ont. 
For Treasurer 


Wm. W. Brush, New York City 


Honorary Memberships were voted 
three members of distinction— 
Geo. W. Pracy* 
Jack J. Hinman, Jr.* 


John H. Murdoch, Jr.** 


*Past-presidents A.W. W.A 
WwW 


**Pres., Pa Wks. Assn 


rhe John M. Diven Medal was 


voted to 


Joseph P. Schwada, Milwaukee, 


Wis 


“in recognition of an outstanding serv 
ice to the Association, as represented by 
his effort expended in directing his com- 
mittee in the preparation of revised speci 
fications for Laying Cast-Iron Water 
Mains, and for his meticulous care, exact 
ing detail, and frank and courageous 
presentation of the problems involved, and 
defense of the committee's recommenda 
tions 


The Goodell Prize, awarded for 
the year’s most notable contribution 
to the science or practice of water 





Diven Medalist Hon. Member 
Joseph P. Schwada Geo, W. Pracy 
City Engr l. Mar. & Ch. Engr 
Milwaukee, Wis Dept. of Water 
San Francis« 


supply development, was voted the 
\ssociation’s special Committee on 
Water Fluoridation whose report 
and recommendations were published 
in the July 1949 Journal under the 
title “Fluoridation of Public Water 
Supplies — A Statement of Recom- 
mended Policy and Procedure.” 
Those comprising the committee 
were 
\. P. Black, Chairman 

H. A. Faber 
R. J. Faust 

H. T. Dean 


L. H. Enslow 

W. V. Weir 

A. E, Berry 

The award committee also accorded 
honorable mention to two other contribu- 
tions—“A New Method of Taste and Odor 
Control,” by D. B. Williams (May 1949 
Journal) and “Bacteriacidal Effects of 
Chlorine Dioxide,” by G. M. Ridenour 
and E. H. Armbruster (June 1949 Journal). 

The Awards to Sections, compris- 
ing the Hill Cup for the best record 
in membership gains during the year, 
and the Henshaw Cup for the high- 
est ratio of members to non-mem- 
bers attending its annual meeting, 
were both won by the Arizona Sec- 
tion. In second and third places in 
the Hill Cup competition were the 
new Chesapeake Section and the 
hustling Ky.-Tenn. Section. In sec- 
ond and third places in the Henshaw 


Cup competition were the Montana 
and the Cuban sections. 


The “Old Oaken Bucket Award” as in 
the past 10 years was won by California 
as the largest section. The Board, there 
fore, voted the Californians permanent 
possesion of the Old Oaken Bucket which 
was procured only after much searching of 
the countryside of New England for the 
“genuine thing.” (Just another case of an 
“Easterner” gone West, never to return 


The Board heard some good news 
from Secretary Jordan relating to 
the sustained membership growth to 
a new high of almost 8,000 members 
at the year’s end. More importantly 


it learned that the drifting-out of 


lack J. Hinman, Jr 
Consulting 
Chem Engr 
lowa City, la 


lohn H. Murdoch, Jr 
Chief Attorney 
im. Water Works Co 
New York 


members had been less percentage- 
wise in 1949 than in years past, 
meaning that membership gains are 
becoming of a more permanent na- 
ture. 

The Board passed a budget of 
approximately $240,000 for the year 
1950, after learning of increased in- 
come from Journal advertising, and 
again found no reason to raise dues 
even in the face of a substantial in- 
creased cost of printing the Journal 
and other increasing expenses inci- 
dent to running any enterprise these 
days. 

In the increased budget $5,000 is 
allocated for continuation of the 
“Public Relations at Work” pro- 
gram ; $2,500 for the study of Com- 
pensation of Water Works Per- 
sonnel, begun late in 1949; $2,500 
for the Advancement of Water 
Works Schools—in all a $10,000 al- 
location voted to “Development Ex- 
pense.” 

The Board heard with great satis- 
faction that the pension plan put 
into effect during 1949 for Associa- 
tion employees had been approved 
by all authorities as legally, actu- 
arially and financially sound. 

The General Policy Committee (LL. 
H. Enslow, Chairman) presented a 
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new formula for the selection of per- 
sonnel making up technical commit- 
tees of the Association, with particu- 
lar reference to equitable technical 
representation of equipment and ma- 
terials manufacturers on standardi- 
zation committees charged with the 
development of A.W.W.A, standards 


“Jo” Knox Appointed 
N.E. 


Secy. 
Pollution Control 
Commission 
Joseph C. Knox, long-time associ- 
ate sanitary engineer with the Mass. 
State Health Dept., and well known 
Secretary of the New England Water 


Works Assn. has been appointed to 
the new $8,000 per year position of 
Exec. Secy. of the recently estab- 
lished New England Water Pollution 
Control Commission. 

This newest of the interstate anti- 
pollution agencies is composed of 
representatives from the states of 
Massachusetts, Connecticut, Rhode 
Island and New York. Already the 
Commission has approved grants for 
research on industrial waste treat- 
ment to Wesleyan Univ., Middle- 
town, Conn., and Rhode Island State 
College, Kingston, R.1. 

The work of the Commission is 
to be financed through pro-rated 
appropriations from the participat- 
ing states and U.S. Govt. contribu- 
tions under Public Law 845. Head- 
quarters will be located in Boston, 
Mass 


Which Shows Up With Superchlori- 
nation But Cannot be Detected 
With Standard Methods. 

Concerning Mr. Gard’s “Experi- 
ences With Break-point Chlorina- 
tion,”* he has apparently experienced 
the same confusing problem as we 
have. Upon adoption of super-chlor- 
ination the filter sand becomes coated 
with a dark brown material, giving a 
very positive test for manganese, yet 


*Published in the Nov. 1949 issue of “Wa- 
ter & Sewage Works.” 


A.W.W.A. BOARD ACTIONS 


and specifications. The proposal re- 
ceived unanimous approval of the 
Board. Also there was approval of 
the Committee’s recommendation 
that the Canadian Section be per- 
mitted to establish “Branches” of the 
Section, in order to more adequate- 
ly serve the water works men in 


no trace of manganese could be 
found in the raw water. 

The above phenomena has been 
going on in our plants since we began 
super-chlorinating. We are using 
water from both the Patuxent and 
Anacostia Rivers, which requires 
normally 5 to 9 p.p.m. of chlorine in 
our raw water super-chlorination, 
and sometimes as high as 12.5 p.p.m. 
of chlorine is necessary. In doing so 
we get a very black deposit, which 
penetrates through 24 inches of filter 
sand and another 18 inches of graded 
gravel. This black deposit seems not 
only to adhere to the sand, but a cer- 
tain portion of the deposit appears 
on a nuclei of what is believed to be 
aluminum hydroxide floc. All of the 
black deposits we knew had come 
from the raw water, yet by following 
the conventional oxidation methods 
of analysis (including a procedure 
approved by “Standard Methods for 
the Examination of Water and Sew- 
age”) we could not detect manganese 
in the raw water. 

At the present time we are suc- 
cessfully finding manganese in our 
raw water by altering the procedure 
a bit. By evaporating a 100 ml. 
sample of water in the presence 1 
ce of conc. sulfuric acid and 2 or 3 


Worn by the Best 
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the Dominion’s wide-flung territory. 

The meeting closed with excellent 
and inspiring progress reports and 
recommendations by the Water 
Works Practice Committee (L. R 
Howson, Chairman), and the newer 
Committee on Water Works Admin- 
istration (W. R. La Due, Chairman). 


drops of conc. nitric acid, then vola- 
tilizing the residue at 500° F. or just 
below red heat until all nitrogen 
oxides and sulfur dioxide fumes are 
driven off (approx. 10 min.) we have 
decomposed the syrupy residue. If 
we dissolve this unvolatilized residue 
with 10 cc of hot 1% sulfuric acid 
and proceed with the Periodate 
Colorimetric Method of analysis, we 
can successfully convert the man- 
ganese compounds to permanganates 
in measurable quantities. 

It is my thought that these find- 
ings may be of interest to other 
laboratories that have encountered 
the same or a similar problem. 

S. M. Mitts, Chemist, 

Washington Suburban Sanitary Dist., 

Hyattsville, Md 


“Wally” Miller to 
Rochester, N.Y. 

W. T. (Wally) Miller has resigned 
as Superintendent of the Board of 
Water Commissioners of Ossining, 
N.Y. to accept the position of Super- 
intendent of the Lake Ontario Water 
Co., Rochester, N.Y. In his new ca- 


pacity, Mr. Miller replaces Alex Rus- 
sell, who resigned Dec. 31. 

“Wally” Miller has heen associ- 
ated with the Village of Ossining 
since his graduation from New York 
University in 1926, first as Construc- 
tion Engineer and since 1933 as 
Supt. of Water. During the War, 
Miller was on leave of absence and 
served for three years as Asst. Civ. 
Engr. and Public Works Officer with 
the Navy Civil Engineering Corps. 

A member of A.W.W.A. since 
1933, Miller is now a Director for the 
New York Section. He has been a 
Trustee of the N.Y. Section since 
1940 and served as Chairman in 1943 
and 1946. 
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An Example of How Willing Water Can Be Put To Work 


(This 12 page booklet is used by the Indianapolis Water Co, to bring the story of its service to its customers) 
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ON BUYING PLANT EQUIPMENT 


An Open Letter from One Superintendent to Another’ 


Dear “Bill”: 

At the Section meeting last month, 
the editor of Water and Sewage 
Works magazine asked me to write 
an article on “Buying Water and 
Sewage Works Equipment.” He said 
to make it an A, B, C sort of story on 
how to specify and buy the best equip- 
ment for water and sewage plants, and 
at the same time give the taxpayer the 
most for his money in the long run. 

Now you know I’m not much of a 
writer but he kind of intrigued me, so 
[ said I'd try. At first, I felt that I 
didn't have anything of real interest to 
write about, but later, in recalling how 
careful I had been recently in spend- 
ing my own money for a new deep 
freeze unit, it seemed to me that buy- 
ing equipment for the plant is actually 
no different and that maybe we are 
doing all right when we follow the 
same scheme in spending the taxpay- 
ers’ money. 

I'd plan to start off my article with 
my own experience in what, to me, 
was the bewildering field of refrigera- 
tion which went something like this: 
First, | knew I didn’t want my fam- 
ily to take chances on spoiled food—lI 
guess you and I as water supply men 
always think of the health angle first 

and I couldn't afford to get a unit 
that might go bad and ruin several 
hundred dollars worth of food. So 
above all, I wanted dependability. 
Then, of course, I wanted a unit that 
would be economical and easy to take 
care of and, even though I'm reason- 
ably handy with tools, I wanted one 
made by a reputable company that 
would always have parts and service 
available—and I mean service right 
now, not a week away. In other words, 
I wanted dependability and service of 
the same kind we need in waterworks 
equipment. Finally, the freezer had 
to be nice looking and convenient to 
use, so my wife would be proud to 
show it off to her friends. 


Well, after deciding on the things I 
wanted, I started looking. I read sales 
literature, talked to the salesmen and 
saw demonstrations, but I still couldn't 
make up my mind. Then I had a good 
idea. I went to see some service men 
and refrigeration engineers to find 
out what they thought. At the same 
time, I looked up a little about the ex- 
perience and background of the com 
panies that made the units and talked 
to people who had units of the kinds 
I was considering, and I'll tell you, it 
didn’t take very much of that sort of 


investigating to convince me of the 
importance of the company behind the 
product. Of course, that shouldn't 
have been new to a water works 
man. 

On paper some of the freezers 
seemed to be pretty much alike, ex- 
cept that some were considerably 
cheaper than others. However, when 
I checked operating costs with the 
power company, maintenance experi- 
ence with the service men, and looked 
up the stability and engineering and 
development background of some of 
the makers, I could see that the well- 
known names in the field didn’t get 
their reputations for dependable 
equipment and good value just by 
accident. That’s why I bought the 
freezer I did and not one of those that 
sounded a lot cheaper when comparing 
“price tags.” 

That's about the story of the deep 
freeze, Bill, but if I write the article 
on water or sewage works buying, | 
could easily go on and tell how the 
same consideration and study applied 
there could save a lot of headaches. 


For instance, there’s always the 
problem of price. Too often someone 
in City Hall simply says “take the low 
bid,” when you and I feel pretty cer- 
tain that a few more dollars spent 
initially could mean a world of econ- 
omy and better performance later. 
That’s just one of the perenial ques- 
tions and there are lots of others 
equally as important. I don’t see why 
anyone should argue “take the low 
bid.” When a private company buys 
they don’t buy that way. So I thought 
I might finish up my article with just 
an outline of things to be considered. 
Maybe it would help some of the fel- 
lows whose councils preach “take the 
low bid” and don’t look behind the 
curtain so to speak. 

Here are some of the points I 
thought I'd cover: 


1. Write specifications that cover ex- 
actly what is needed for the job to 
be done.—Not, just general func- 
tional specifications that can be met 
by inferior design or construction 
at a lower initial price. 


. Examine the technical literature 
describing the proposed equipment 
and then go to visit nearby installa- 
tions of types similar to that being 
considered. Check the quality of 
workmanship and materials and 
look for unique design features. 
Ask other operators about ease of 
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maintenance, operating costs, and 
dependability of operation. Get the 
opinions of technical men and con 
sultants. 


. Examine the background of the 
equipment. Ask some of these ques- 
tions: Has the proposed equipment 
been thoroughly tested and proved ? 
How long has the particular type 
been in operation ? Where are some 
of the places it is installed? Is it ap- 
proved by interested health authori- 
ties? Will replacement parts always 
be available ? 


. Inquire thoroughly into the serv- 
ice facilities, experience and in- 
tegrity of the bidder. What facili- 
ties does he have for research and 
development work to ensure that 
the proposed equipment is up to 
date’? Is his manufacturing plant 
and equipment capable of turning 
out the precision work required for 
sound equipment? Does he main- 
tain an adequate, conveniently lo- 
cated service and technical organ- 
ization? How many years experi- 
ence has he had in the field? Does 
he have a full line of equipment so 
that he can offer exactly the right 
equipment for the job needs? Is his 
equipment generally used so that he 
will have had wide contact with sim- 
ilar problems? Is he reliable and 
well established in the field? Is he 
known for honesty and fair deal- 
ings in the conduct of his business ? 
Is the firm a member of the Water 
and Sewage Works Mfgrs. Assn., 
which investigates all firms before 
they are admitted to membership ? 


I’m sure there are other more or 
less intangible points that ought to be 
covered too, and I'd like to have your 
suggestions on a matter of such im- 
portance. It seems to me that to fol- 
low some such guide would be help- 
ful to all of us in not necessarily buy- 
ing the lowest initial cost equipment, 
but certainly we would get the most 
in the long run for the taxpayer's dol- 
lar; and, without doubt, the most de- 
pendable equipment to carry out the 
responsibilities of our jobs. 


Let me know what you think about 
it Bill. 
Yours, 
“Tom.” 


*Ed. Note: This is a “Dear Bill” letter 
such as we published a series of a few years 
ago. Upon request of readers we are start 
ing these “Open Letters” again. The author 
can remain unidentified. as was agreed to 
in this case if it is so desired. 





CHICAGO “PAKAGE” PLANT 


Specifically Designed For Small Communities 
Industrial Plants « 


Pakage" Plants require a minimum of operating super- 


vision, produce a sparkling clear effluent, are free from | tit ti 
flies, foul odors, and unsightly appearance. Can be located ns | U ions e 


near dwelling. 
Initial cost is low. Operating costs are nominal. 


Local Operators without previous sewage treatment expe- 
rience successfully operate these plants. Former farmers, 
salesmen, coal-miners, truck-drivers are operating existing 
plants and performing other municipal duties. 


Operator training service by Chicago Operating Sanitary 
Engineers is provided with each plant. Ingenious automatic 

features of Chicago “Pakage” plants simplify operation and 

assure successful performance. 
Aeration and clarification are performed in a single tank 
with positive, automatic sludge control. One sludge setting 
covers a wide range of sewage flows and strengths. 
Since 1934 over 200 plants have been installed and are 
successfully operating. 
The ‘Pakage’ plant was specifically developed for small 
populations and can be engineered to meet requirements. 
Complete literature available. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


2300 WOLFRAM STREET CHICAGO 18, ILLINOIS 


Plush Kleen, Scru-Peller, Plunger. Swing Diffusers, Stationary Diffusers, 
Horizontal and Vertical Non-Clogs Mech Aerators, Combinati 
Water Seal Pumping Units, S lers, Aerator-Clarifiers, Comminutors. 
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MEETINGS SCHEDULED 


Fes. 7-8—PorTLanpD, Me. (P.W.D. Service Bldg.) 

Maine Water Utilities Association. Sec’y, Earle A. Tarr, 
Supt., Winthrop, Me. 

Fes. 15—Newarkk, N.J. (Essex House) 
New Jersey Section A.W.W.A. (Annual Mid-Winter 
Luncheon Meeting) Sec’y, C. B. Tygert, P.O. Box 178, 
Newark, N.J. 

Fes. 16—Boston, Mass. (Statler Hotel) 

New England Water Works Association. Sec’y, Jos. C. 
Knox, 204 Tremont Bldg., Boston 8, Mass. 

Mar. 12-16—Couiece Station, Texas (Texas A. & M.) 
Texas Water & Sewage Works Association. Sec’y, V. M. 
Ehlers, State Dept. of Health, Austin, Texas. 

Mar. 16—Boston, MAss. (Statler Hotel) 

New England Water Works Association. Jos. C. Knox, 
204 Tremont Blidg., Boston 8, Mass. 

Mar. 22-24—Trenton, N.J. (Stacy-Trent Hotel) 

New Jersey Sewage Works Association. Sec’y, Michael S. 
Kachorsky, P. O. Box 283, Manville, N. J. 

Mar. 30-31—Rocuester, N.Y. (Sheraton Hotel) 
New York Section A.W.W.A. (Spring Meeting). 
R. K. Blanchard, 50 West 50th Street, New York 18, N.Y 

Mar. 30-31—WincHester, Va. (Geo. Washington Hotel) 
Virginia Industrial Wastes & Sewage Works Assn. Sec’y, 
A. H. Paessler, 815 E. Franklin St., Richmond 19, Va. 


Mar. 31-Apr. 2—SarrorD, ARIZONA 
Arizona Sewage & Water Works Association. Sec'y, Helen 
Rotthaus, San. Eng. Div., State Capitol, Phoenix, Ariz. 

Apr. 3-5—NIAGARA FALLS, ONTARIO (General Brock Hotel) 
Canadian Section A.W.W.A. Sec’y, Dr. A. E. Berry, Par- 
liament Buildings, Toronto, Ont. 

Apr. 4-7—Sr. Louis, Mo. 
National Association of Corrosion Engineers. Sec’y, A. B. 
Campbell, 919 Milam Blidg., 803 Texas Ave., Houston, 
Texas. 


Sec’y, 


emcee 5 OF ma 
PIPE DETECTOR 


FIRST WITH A METAL CASE 

FIRST WITH SHIELDED LOOPS 
FIRST WITH “SURE GRIP” HANDLE 
PIRST WITH LIFETIME GUARANTEE 


@ HIGHER QUALITY 
® LONGER LIFE 
@ LOWER PRICE 


TRIPLE VALUE! 


For Complete intormation Write for Folder 2-N 
—LDlecliorn 
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Operators of Roberts-equipped 
filtration plarts have been tell- 
ing us for years that our con- 
tinving interest in helping them 
keep their 
efficiency, is a service on which 
they depend — from incidental 
replacement parts to million 
gation per day additions. 


plants at 


ROBERTS FILTER 


MANUFACTURING CO. 
607 COLUMBIA AVE., DARBY, PA. 


Apr. 12-14—Cuicaco, Iut. (LaSalle Hotel) 
Illinois Section A.W.W.A. Sec’y, Carl N. Brown, U. 5S. 
Pipe & Foundry Co., 122 So. Michigan Ave., Chicago, III. 


Apr. 17-19—Lirtie Rock, ARK. (Robinson Memorial Audi- 
torium) 


Arkansas Water & Sewage Conference. Sec’y, Prof. Har- 
rison Hale, 118 Chemistry Bldg., Fayetteville, Ark. 


Apr. 20—Boston, Mass. (Statler Hotel) 
New England Water Works Association. 
Knox, 204 Tremont Bldg., Boston 8, Mass. 


Apr. 20-21—Sauina, Kansas (Lamar Hotel) 
Kansas Sewage Works Association. Sec’y, James B. Ar- 
buthnot, State Board of Health, University of Kansas, 
Lawrence, Kansas. 


Sec’y, Jos C. 


Apr. 20—MussouLa, Mont. (Florence Hotel) 
Montana Sewage Works Association. Sec’y, H. B. Foote, 
State Board of Health, Helena, Mont. 


Apr. 21-22—Mussou.a, Mont. (Florence Hotel) 
Montana Section A.W.W.A. Sec’y, C. W. Brinck, State 
Board of Health, Helena, Mont. 


Apr. 26-28—LaraYEtTTE, IND. (Purdue University) 
Indiana Section A.W.W.A. Sec’y, C. H. Bechert, 445 N. 
Pennsylvania, Room 200, Indianapolis 4, Ind. 


May 3-6—Lone Beach, CALF. (Lafayette Hotel) 
California Sewage Works Association. Sec'y, Lawrence H. 
Cook, P. O. Box 696, Menlo Park, Calif. 


May 10—Tacoma, WasH. (Winthrop Hotel) 
Pacific Northwest Sewage Works Association. 
W. P. Hughes, City Hall, Lewiston, Idaho. 


May 11-13—Tacoma, Was. (Winthrop Hotel) 
Pacific Northwest Section A.W.W.A. Sec’y, 0. P. New- 
man, Boise Water Corp., Boise, Idaho. 


See’y, 


installed...” 





peak ¢ 





Multi-Fin 
oir cooled unit 


COOLING TOWERS 
WOOD TANKS 
STAINLESS TANKS 
WOOD PIPE 
MULTI-FIN UNITS 


| since 1903 


SANTA FE 


TANK & TOWER CO. 


ENGINEERS * FABRICATORS * ERECTORS 


540! S. Boyle Ave., Los Angeles |! 
Branches. New York, Boston, Chicago, 
Tulse, Houston, San Francisco 





MEETINGS SCHEDULED 


Sept. 7-8—SaRANAC LAKE, N. Y. (Saranac Inn) » 
, 91.98 — New York Section A.W.W.A. (Fall Meeting) Sec’y, R. 
Bt TES K. Blanchard, 50 West 50th Street, New York, N.Y. 

American Water Works Association (Annual con 

vention). Executive-Secretary, Harry E. Jordan, SE 9.9 —— ms m 

2 = - ~ “6 os Sept. 19-21—Davenport, lowa (Hotel Blackhawk) 

oud Fifth Ave., New York 18, N.Y. lowa Sewage Works Association. Sec’y, Leo Holtkamp, 

(Meetings & Exhibits in the Auditorium.) All E. Ohio Street, Webster City, Iowa. 

reservations will be cleared through the A.W.W.A. om ” , —_ 

Headquarters. Sept. 26-29—ATLANTIC City, N. J. (Claridge Hotel) 
Pennsylvania Water Works Association. Sec’y-Treas., C. 
M. Hartman, 510 Telegraph Bidg., Harrisburg, Pa. 














May 22-24—TRAVERSE City, MicH. (Park Place Hotel) 
Michigan Sewage Works Association. Sec'y, D. M. Pierce, Oey, 1-3-7, Louis, Mo. (Sheraton Hotel) 
State Dept. of Health, Lansing 4, Mich Missouri Water & Sewage Conference. Sec’'y, Warren 

JUNE 6-8—AUBURN, ALA. (Alabama Polytechnic Institute) Kramer, State Office Bldg., Jefferson City, Mo. 
Alabama Water & Sewage Works Association. Sec’y, 
Alex O. Taylor, Alabama Polytechnic Institute, Auburn, 
Ala. Oct. 9-12—WaAsHINGTON, D.C. (Statler Hotel) 

JUNE 9-10—INDIANAPOLIS, IND. Federation of Sewage Works Associations. Exec.- 
Central States Sewage Works Association. Sec’y, Paul — ee W. H. Wisely, 325 Illinois Bldg., Champaign, 
W. Reed, 1098 W. Michigan St., Indianapolis 7, Ind. ‘ 














JUNE 22-24—CINCINNATI, OHIO (Gibson Hotel) 
Ohio Sewage & Industrial Wastes Treatment Conference. (cr. 15-18—New ORLEANS, LA. (Roosevelt Hotel) 
Sec'y, G. A. Hall, 302 Dept. of State Bidg., Columbus, Ohio. Southwest Section A.W.W.A. Sec’y, Leslie A. Jackson, 
JUNE 29—Dover, N.J. (Germania Park) Robinson Memorial Auditorium, Little Rock, Ark. 


New Jersey Section A.W.W.A. (Clambake and Outing). —— wines I _ 
Inspection Trip, Lock Joint Pipe Co., Wharton, N. J. Oct. 26-28—ArTLantic City, N.J. (Hotel Madison) 


Sec’y, C. B. Tygert, Box 178, Newark, N. J. New Jersey Section A.W.W.A. Sec’y, C. B. Tygert, P.O. 


Box 178, Newark, N. J. 
AuG. 20-22—StTate CoLuece, Pa. (Nittany Lion Inn) ‘ i =o 7 ; 
Pennsylvania Water Works Operators Assn. Sec’y, Prof. Nov. 13-15—Duruam, N.C. (Washington Duke Hotel) — 
Robert E. Stiemke, Dept. otf Engineering, State College, North Carolina Section A.W.W.A. and North Carolina 
Pa. Sewage Works Association. Sec’y, E. C. Hubbard, State 
Board of Health, Raleigh, N. C. 
AuG. 23-25—State CoLiece, Pa. (Nittany Lion Inn) 
Pennsylvania Sewage & Industrial Wastes Assn. Sec’y, Nov. 17-19-—-Mesa, ARIZONA 
B. S. Bush, Penna. Department Health, Kirby Health Cen- Arizona Sewage & Water Works Association. Sec’y, Helen 
ter, Wilkes-Barre, Pa. Rotthaus, San. Eng. Div., State Capitol, Phoenix, Ariz. 








PIPE CLEANING TOOLS 


FOR WATER LINES FOR SEWER LINES 


Lleonin Ficiens Cho in all qrover ¥: 
© Driven near oted P ple cory ne r 
eve gtee! os: 
Rod Ree’: 
a ° 

Above. Flexible” Power 

Driven Pipe Cleaning Mo - 

chine. Fast. Powerful. Sofe 


Application of Power Cleaning ’ : ; 
Machine and Chain Head ‘ o few minutes 
Auger in 4” Line. a " k for Dodge 
Wy to get af the 
Root of the trouble 
with “Flexibles.” 


UNDERGROUND PIPE CLEANING CO. SEWER-ROD EQUIPMENT CO. 
9059 VENICE BOULEVARD, LOS ANGELES 34, CALIFORNIA 
141 W. Jeckson Bivd. 401 eeawee 147 Hillside Ter. ?. ©. Box 165 P.O. Box 465 801 E. Excelsoir Bivd. 
Chicage, Ii. New York 13 irving, N. J. Atlante Memphis, Tenn. ins, Minn. 
Box 167 41 Greenway 51. 3786 Durango Ave. 709 House Bidg. 4455 $. E. 24th Ave. 
Les Nietos, Calif. Hemden, Conn. los Angeles . Calif. Pittsburgh 8, Pa. Portiond 2, Ore. lencester, Texas 
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available immediately 


readily field fabricated 


resists corrosion 


Saran’s unusual resistance to most corrosive 
chemicals and solvents plays an important 
part in the reduction of shutdowns and lost 
production! Saves time and labor! 


Saran lined steel pipe is available in maxi- 
mum lengths of 10 feet and in sizes from 1 to 
6 inches inclusive. Also available are saran 
lined plug valves, Saunders type diaphragm 


valves, flanges, reducing flanges, flanged 
fittings, gaskets and fittings with union ends. 


Write us today for further information con- 
cerning saran lined steel pipe and how it may 
help solve your production problems. Manu- 
factured by The Dow Chemical Company, 
Bay City, Michigan, distributed nationally by 
Saran Lined Pipe Company. 
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Here's That Man Again—And you 
won't believe this, but deadlines be- 
ing what they are, I’m writing this 
effusion on New Year’s Day 1950. 
As a matter of fact, I almost wrote 
this on New Year's Eve, but instead, 
as the New Year broke across the 
nation, I did some work for The Fed- 
eration’s “Pete” Wisely —How come, 
you say?—My girl Gin has been 
bedded since Christmas day with a 
severe case of Coryza and Laryngitis, 
so I celebrated at midnight with a 
cup of coffee (I’m a tea drinker, you 
know) and a piece of pumpkin pie 

* * * 

I've already wished you a pros- 
perous New Year and for this 
moment I'd just like to visit with 
you. As many of you well know, I’m 
a thoroughly sentimental guy—I like 
Christmas and Christmas cards, and 
I read every one I received. Thanks 
to all of you. If I may pick out one 
that impressed me very much, I'd 
like to mention the one from L. S. 
(Ducky) Duckworth, Supt. of Fil- 
tration at Lancaster, Penna. There’s 
a fellow who really knows his public 
relations and it bubbles over in his 
Christmas cards. Every year when I 
get his card, I’m tempted to use it 

|as a spring board for editorializing 
on public relations, but I'll spare you 
this time. 


50 


* * * 


| One of the presents under our 
| Christmas tree was a case of Heine- 
| ken’s beer sent to me by the late J. 
| W. (Jake) Van Atta. For those of 
| you who read our manufacturers’ 
| news items in January, you know 
| that “Jake” (or “Jack”) died sudden- 
ly early in December. Readers of this 
column know “Jake” as the fellow 
whose cry of “Council Bluffs” on the 
train trip to the 1947 Conventions in 
San Francisco was the beginning of 
the Society of Council Bluffers. 
“Jake” was the current vice presi- 
dent of this gang who took the trip 
| together in July '47. Without him— 
well the Council Bluffers will miss 
| him—and not only will he be missed 








by us and the R. B. Carter Co. of 
which he was Exec. Vice President, 
but there will be an empty space in 
the hearts of a lot of other persons 
who knew him as a friend 


* * * 


Up at the Boston meeting of the 
Federation there was an interesting 
and memorable meeting of a very 
select group of persons All six of the 
living professors of sanitary engi 
neering of Mass. Inst. of Tech. had 
lunch together. Here is a picture of 
four of them 


Having SLIDE RULE trouble? 


reading from left to right: Rolf 


Eliassen, W. S. (Bill) Stanley, T. R When the problem is moving air or gas, turn to 
R-C dual-ability for accurate, dependable answers 


(Tom) Camp, and R. G. Tyler. Miss 
ing here are George Sampson and 
Richard Gould. Eliassen and Stanley 
are now at M.I.T., Camp and Samp- 
son are consulting engineers in Bos we've been air-and-gas specialists, exclusively. Without being 








That’s one job we know, inside-out. For almost a century, 


, eta Pentecenr af Sar enor . P . P . . 
ton, Tyle ri Profess rv of San Engr immodest, we think our engineers are the best informed in the in- 
at the University of Washington, j : : ; 

ys “ 2. > dustry, on blowers, exhausters, gas pumps and related equipment. 
and “Dick” Gould is Director of the 5 : re 
Bureau of Sewage Disposal of New They have an extensive line to draw on, too. They make un- 

Sewag d } 

York City.—As if vou didn’t know biased recommendations between Centrifugals and Rotary Posi- 

* * * tives—we’re the only company offering this dual choice. With 

Following the appearance of a pic capacities ranging from 5 cfm to 100,000 cfm, we can supply stand- 

ture in the July column, p. 76A, | ard units closely matched to the job, for efficiency and economy. 
rece ~d } fo y -tter - . . : : 

received the following letter: “Doc As to how R-C equipment performs, our old-time, repeat 


(H.T.M \.) Been hearing a lot customers are the best answer to that. They'll testify that you 
about that ‘Order of Honey Dippers ‘ , : 
back state-side (July °49 issue) 
Thought you might like to see a couple 
of pix of our Oriental D rs Vs ¢ m . — ~ 7 
ee ee ee ee ROOTS-CONNERSVILLE BLOWER CORPORATION 


K. Tharp, San. Engr., Hokkaido Civ % ' ‘ 
Affairs District, Sapporo, Hokkaido, 502 Mount Avenue, Connersville, Indiana 


Japan.” 


will reduce your buying and operating problems when you call 


on R-C air-and-gas specialists, 


2-stage Centrifugal Blower 
with capacity of 13,500 cfm, 
in sewage treatment pliant. 





Rotary Positive Blower used 
in water treatment process. 


Capacity 300 cfm. 
Looking again at the pictures above, 


y 
2 “ . ~ . . 
I’m reminded of the meeting of the 
“~~. ~~ 


Iowa Sew. Wks. Assn. in Des Moines, ONE OF THE DRESSER INDUSTR —— 
where Prof Jack J. Hinman Jr. (of ome 


ROTARY 
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HARDINGE 
CLARIFIERS 


“Wb 


for 


water supply... waste water. 


Herdinge Steel-Tank Clarifier Reclaiming Colliery Wash Water 


® In industrial areas, Hardinge Clarifiers have proven their worth 
in the treatment of industrial water supply. Also used in the recov 
ery of valuable suspended solids from industrial waste water, they 
frequently leave the effluent clear enough for reuse in the process 


@ Hardinge Clarifier systems are relieving stream pollution in many 
localities 

@ Available with cither steel or concrete tanks, Hardinge Circular 
Clarifiers are usually equipped with cut-flight scrapers which remove 


settled solids rapidly through a central discharge. Can be used in 
conjunction with chemical treatment and flocculation 


State your water treatment problem and write for Bulletin 35-< 


MA 


YORK, PENNSYLVANIA—240 Arch St. : Main Office and Works 
NEW YORK 17—122 E. 42nd St. . 205 W. Wacker Drive—CHICAGO 6 
SAN FRANCISCO 11—24 California St. . 200 Bay St.—7ORONTO 1 
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Iowa City, not Ames, Iowa) gave an 
illustrated lecture on the same subject. 
Jack tells listeners that they can re- 
member how to pronounce his name 
by remembering that his name would 
be Thinman, except that he can't 
qualify 

Jack told the audience that in Japan 
things are a bit different: the “back 
house” is in the front yard, and the 
wife is called “Lady Back of the 
House.” 

* « > 


Out at the Purdue Industrial 
Waste Conference in November, R. 
W. (Ray) Hess, Waste Supervisor 
for the National Aniline Div. in Buf 
falo, N.Y. failed to show up to per 
form his duties as the presider at two 
sessions. Don Bloodgood, Chairman, 
of that now famous series of con- 
ferences, impressed me into service 
to fill Ray's shoes 

That gave me the opportunity to 
introduce Dr. Ruth Patrick, Curator 
of Limnology, at the Philadelphia 
Museum of Science, as the only lady 
member of the Sludge Shovelers So- 
ciety, she having been inducted with 
the Ceremony of the High Hat at the 
Penn State Meeting of the Penna 
Sew. and Ind. Wastes Assn. last 
August.—And if I may say so, the 
audience for her paper at Purdue 
was not only big, but impressed 


* * + 


I. O. (Bert) Lacy, Supt. Sew. 
Treatment Wks., Lockport, N.Y., and 
one of “the Boys” in the Western 
Section of the NYSSWA, was pre- 
paring a paper on the history of the 
Erie Canal for presentation before 
the Niagara Co. Historical Society, 
and he dug up the information that 
an Army man by the name of Symons 
did the survey for the ship canal idea. 
—Might be some relation. “Bert also 
dug up the following information 
from the Lockport Courier and Jour- 
nal of Nov. 16, 1859—“The Aurora 
Borealis, that paradox of the phil- 
osopher-astronomer has at last been 
fully explained and accounted for. A 
scientific writer thus clears up the 
hitherto mysterious phenomenon quite 
to the satisfaction of every logical 
mind. When the melofygistic temper- 
ature or our horizon is such as to cal- 
corize the impurient indentation of the 
hemispheric analogy, the borax 
curbistus becomes surcharged with 
infinitesimals, which are thereby de- 
prived of their fissural disquisitions. 
This effected, a rapid change is pro- 
duced in the thorabumpter of the 
gyasticutis palerium, which causes a 
convalcular in the hexagcnal antipa- 
thies of the terrastrium acqua versuli. 
The clouds then become a mass of de- 
odorumised specilae of cormocular 





light which can only be seen when 
visible.” 

And for you more 
gentlemen who look down on modern 
double talk, take another look at the 
date on that newspaper,—Nov. 6, 
1859 

* oa * 


Sack to the Federation Meeting in 
Boston for a moment. If you were | 
there, you saw the Link-Belt exhibit | 


where they had a jar of ball bearings 
and offered a pen set to the person 
guessing the nearest to the number 
of balls. Actually there were 1134 
balls, and Mr..Albert Tom, Research 
Asst. at M.L.T. guessed 1135. This 
information was imparted to C. C 
Agar, of the N.Y. State Health Dept 
by Joe Gilbert, of Link Belt. Mr 
Gilbert’s letter to “Charlie” was ad 
dressed to C. C. Agar, Chief Eater 
Pollution Control, etc. Anyone look- 
ing at Charlie’s protuberance might 
suspect that it was not just a typo 
graphical error on Joe Gilbert’s part 
Right Joe? 
- 7 . 

Did I ever tell you that R. \ 
(Bob) Sigworth, Supt. of Utilities at 
Penn State College is a member of 
my N.O.B.D. club, you know—the 
Nimble Order of Bum Digits.—Also 
W. D. Hebig, Supt. of Sewage Treat- 
ment at Cresco, Iowa. 

* * * 


If you read my November Column 
you will understand the following 
letter which I received shortly after 
that issue hit the newsstands 
“Dear Doc: Subject; H.T.M.A. in 
Nov. issue. Recognition of a critical 
condition which I can not condone 
is the cause of my correspondence 
concerning your column clearly 
that I may contribute certain con- 
structive comment. 

“The brutal fact is that, for some 
time, I have suspected murderous 
tendencies in your nature. (Ever 
since you cut off Harry Jordan's 
hands.) Now my suspicions have 
been confirmed by the lower photo- 
graph you published on page 80A 
of the Nov. issue. 


“Clever though your composite | 


photograph is, it cannot conceal the 
sadistic pleasure you derived from 
amputation of the violinist’s left 
hand. (As far as I can tell, his right 


hand may be gone, too.) Even more | 


subtle is your implication that he is 
a ‘violinist extraordinary’—as a re- 
sult of the amputation, I presume. 

“Doc, before it is too late, cease 
this needless mangling of helpless 
humanity. Otherwise a new lead line 
for your column may be justified. 
‘Here’s That Murderer Again.’— 
Signed: Harry A. Faber.” 


conservative | 





Here’s all you need 
to repair a KENNEDY SAFETOP 


after collision damage... 


YY 


WY 
we large screwdriver 


Only one man with 


a socket wrench 


a light sledge hammer 





on breakage 


= La} one collisi 


repair kit Seeing sn, conn 





and 30 minutes 





More and more communities standardize on 
KENNEDY SAFETOP Fire Hydrants because 
SAFETOPS are proved dependable under the 
most rigorous conditions ...and because 
SAFETOP maintenance and repair features are 
simplified for greater economy and efficiency. 

Write for Bulletin 62 describing all the 
details of the KENNEDY SAFETOP’S design 
and construction. No obligation! 


rangle MFG. CO. 

} 36 EAST WATER ST 
V4 LMIRA, NEW YORK 
* VALVES + PIPE FITTINGS + FIRE HYDRANTS 


OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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the field of sanitary engineering. 
Down at the Washington meeting of 
the new Chesapeake Section of A.W. 
W.A., I caught a picture of Black & 
Veatch, and herewith show you same 


rhe name of Black and Veatch 
has long been an important one in 





Wrong Black, you say?—Yes we 
know that Tom Veatch’s capable 
partner, E. B. Black, passed away 
last year but these two are a couple 
of important “guys” in the field of 
Sanitary Engineering, and we could- 
n't resist the play on names. Of 
course you know that the above are: 
A. P. Black, Head, Dept. of Chem., 
Univ. of Fla., and Pres. of A.W.W. 
and N. T. Veatch of Black & 














Black and Veatch _* 


BAD METER FREEZE-UP, HARRY? 
NO SUCH THING AS A ‘BAL 
FREEZE-UP’, JOE 
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BUFFALO METER CO. 


2909 MAIN STREET, BUFFALO 14, N. Y. 
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Veatch, Engrs., and Past President 
of A.W.W.A. 


* * * 


Am looking forward to seeing all 
of you at some convention, some- 
where, sometime during 1950 


Kat 
N\\\\ 
eiewaN 


[Overflow from the main section] 


Watch That 
Water Level!! 

The above graphic illustration has 
been running in the New York 
World Telegram to daily remind 
New Yorkers of their dwindling 


BILLIONS OF 
GALLONS "a= 
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(81.48) 
(81.24) 


~<€ Yesterday 
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RATIONING 
hie STARTS 


25 <& SUPPLY FAILS 
0 


water supply. 

From a full reservoir capacity of 
253 billion gallons the supply has 
shrunk to the critical 87.24 billion 
registered the day before Christmas. 

At 54 billion, New Yorkers will be 
rationed water at reduced pressure 
and by various contemplated meas- 
ures. With 25 billion left in the reser- 
voirs faucets in many parts of N.Y 
City will go dry. 











THE BECKMAN MODEL H-2 pH METER 
is one of a complete range of Beckman 
pH Meters available for every type of 
application*. The H-2 is particularly 
recommended for applications where 
high accuracy and simple operation— 
combined with the convenience and low 
cost of 115-v. AC operation—are desired 

It provides instant and direct pH read- 
ings, and a simple, built-in dial permits 
quick, convenient temperature compen- 
sation over the entire range of 0° to 
100°C (32° to 212° F.). High reading ac- 
qauracy is assured by wide-spread dual 
range scale that reads from 0 to 8 pH or 
from 6 to 14 pH at the turn of a switch 
Same switch also provides instant milli- 
volt readings from 0 to +800 mv and 
from +600 to +1400 mv for titrations and 
oxidation-reduction measurements 

Built-in electrode support and com- 
pact case design save valuable space and 
permit easy portability to various plant 
locations. 

Particularly important is the wide 
range of factory-sealed, maintenance- 
free Beckman Glass Electrodes available 
for use with this instrument .. . elec- 
trodes that are virtually unbreakable... 
that cover extreme temperature ranges 
from below freezing to above boiling ... 
that have an unprecedented pH range 
with negligible errors ...that are abra- 
sion-resistant and chemically durable to 
a degree never before thought possible 
in glass electrodes 


*In addition to the H-2 Meter. other Beckman 
pH equipment includes completely automatic pH 
indication and control instruments for large- 
scale process applications battery-operated 
models for complete portability in plant and 
field use and a laboratory type instrument 
that features maximum versatility and ac- 
curacy for research and laboratory applications 


Here’s the Key fo... 
\ Lower Treating Costs 
\ Higher Plant Efficiency 


\ Important Savings in Chemicals 
in both small and large plants 


BECKMAN pH CONTROL 


Regardless of whether your plant is large or small . . 
whether you are building a new plant, 


. fegardiess of 
modernizing present equipment or 


making the most of what you now have, remember this—no weter or sewage 
plant is completely modern without Beckman pH Control! 


IN WATER TREATING OPERATIONS accu- 
rate pH control is important in every one 
of the major treating steps. Each Coagu- 
lotion process has its own narrow pH limit 
at which maximum floc and settling rate 
occur. In Softening—whether Rmo-coda, 


water that minimizes corrosion in mains, 


IN SEWAGE TREATING OPERATIONS and 


pH 
control is ie! for optimem sludge 
digestion, for minimising oder, ter ob- 











zeolite or organic ion exch 
rewvits can be obtained only with mod- 


teining maximum settling and filtration, 
for 9 clarification and nevu- 





ern pH control. in N fi: 

pH control is essential to regulate the 
process to changes in pH of the incoming 
water and to insure a neutral finished 


proper 
tralization of effvent before discharge 
into rivers—all at lower chemical costs 
and greater plant efficiency. 


Do you have a copy of this informative booklet? 


It contains a great deal of helpful data on 
the application 


BECKMAN INSTRUMENTS 


contro! modern industries 


with a copy and to 

May wish in the app! 

your particular operations. Or write direct. 
k: i] i Technical 


of pH control to modern 


ive ony assistance you 
ication of pH control to 





Lob i 


South Posed 
‘ P 


20, Calif. 





Beckman instruments. pil Meters and Electrodes — Spectrophetometers — 


Radicactivity Meters — Special Instruments 
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St. Louis to 
Modernize Water 
Works at Cost of 

$15,000,000 


Most of Which Has Accumulated 
in the Water Dept. Reserve Fund 


It is far too infrequent that a lead 
line like that above can be written. 
Many a water works superintendent 
will be keenly envious of Thos. L. 
Skinker, Supt. of the St. Louis Water 
Dept., that has to its credit the tidy 
sum of $14,000,000 which has accu- 


mulated from corned surplus over a 


MATHEWS 


period of years. Needless to say this 
fund has been eyed hungrily by those 
who would throw most of it into the 
general fund and reduce taxes. 
Amongst the planned improve- 
ments, scheduled for a 7 year pro- 
gram, the earliest will be an increased 
pumping capacity by 50% and con- 
version of steam stations to motor 
driven pumps, at a cost of $700,000. 
Che old Chain of Rocks Filter Plant 
and Pumping Station will be rejuve- 
nated throughout, including the 
safety measure of raising all basin 
and filter walls above possible flood 


levels, at a cost of $2,000,000. 


The protection case is free to move 
with ground heaves caused by frost. 


location of the operating thread above 
the stuffing box, all combine to pre- 
vent rust or ice from forming. 


HYDRANTS 


Made by RB. D. Wood Company 
Public Ledger Building, Independence Square 
pacer nee abe 


“Sand-Spun” Pipe (centrifugally cast in 








THE FIREMAN’S FRIEND 


Sood mutts) ond @. D. Wood Gate Vaives 


Mathews Modernized 
maintained, because simple in construction ¢ All working 
parts contained in repla 
pe ne Neg oe ag me oy © Head can be turned 360° « Re- 


Set the Pece: Easily 
ceable barrel + Stuffing box cast 


le head * Nozzle sections easily changed « Nozzle 


jevels raised or lowered without excavating * Protection case 
""Sand-Spun™ cast iron for extra strength, t 

ticity « Operating thread only 

modern 


oughness, 
rt to be lubricated © A 


barre! makes an old Mathews good as new 


Water & Sewace Works, February, 1950 





We understand that brother 
“Tom” Skinker at St. Louis has a 
yard so full of good old C.I. pipe, 
already bought with surplus funds, 
that it makes the pipe yards of the 
Birmingham plants look like “pik- 
ers. 


2nd Inter-American 
San. Engineering 
Congress 
Scheduled for Mexico City 
Mar. 16-26 


The Mexican Section of the Inter- 
American Assn. of Sanitary Engin- 
eering will be host to the Second 
Inter-American Sanitary Congress 
to be held in Mexico City, Mexico 
between Mar. 16 and 26. Sponsoring 
agencies also include, beside the 
AIDIS, the Mexican Dept. of Hy- 
draulic Resources, the Mexican Div. 


| of Inter-American Cooperation, the 


Mexican Dept. of Foreign Relations, 
the Governments of the States of 
Mexico and Michoacan, and the Pan 
American Sanitary Bureau. 

The second Congress will follow 
the pattern of the first, held in Santi- 
ago, Chile in 1948. A balanced pro- 
gram has been planned to appeal to 
all persons in the field of sanitary 
and public health engineering. In- 
spection trips are planned to Public 
Works at Xochimilco, Sanitary En- 
gineering Works at Nevcalpan, 
Cuantitlan, and Tlalnepantla, and the 
water works at Morelia as well as the 
Lerma Aqueduct and other points of 
interest. 

For further information on the 
Congress direct inquiries to the Con- 
ference Chairman and President of 
the Mexican Section, AIDIS, Mr. 
Alberto Ortiz Irigoyen, Calle de 
Campeche 244, Mexico, D.F., Mex- 
ico, or to Ralph J. Van Derwerker, 
Secy., Inter-American Assn. of Sani- 
tary Engineering, 2001 Connecticut 
Ave., N.W., Washington 8, D.C. 


It Was Bound 
To Happen 


Tripure Products Co., a bottled 
water plant in Miami, Fla., is offer- 
ing a sodium fluoride treated water 
under the trade name “Fluori-Dent” 
Water. Distribution of the fluori- 
dized water in 5 gal. bottles began 
in September 1949. Chemical deter- 
minations of the fluoride content of 
the water, made up in batches of 450 
gals., are made on the water before 
and after fluoride treatment by chem- 
ists of the Tripure Products Co. and 
by the State Health Dept. Labora- 
tory. 
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Announcing Improved Air Diffusers 


A new, superior ALOXITE aluminum 
oxide diffuser material is the most re- 
cent development of extensive research 
by The Carborundum Company. The 
average pore size is larger for any given 
permeability rating to assure decreased 
clogging and easier cleaning. Yet there 
is no appreciable increase in bubtle 
size to lower oxygenation efficiency. 
Along with this improved characteristic, 
one of the most uniform bodies ever produced 
has been achieved. 


When introduced many years ago, 
ALOXITE plates and tubes met diffuser 
requirements so successfully that they 
became the leading product in the field. 
In the interim, experience has modified 
early ideas of plant and equipment op- 
eration. Diffuser clogging, for example, 


is now recognized and treated as a some- 
what normal operational factor. 


This revised concept points to the use 
of diffusers such as the new ALOXITE 
units that clog less readily and clean 
more easily. These improved diffusers 
still maintain balance between smallest 
possible bubble diffusion and other 
requisite properties of good uniformity, 
high strength and low pressure loss. 
They still provide the basic advantages 
realized from the original ALOXITE 
diffusers. 


Such an improvement follows a policy 
of keeping pace with general advances 
in the science of sewage aeration. Now 
available, these superior ALOXITE 
diffusers offer a better “tool” for more 
efficient operation. 


“Carborundum” and “Aloxite” are registered trademarks which indicate 
manufacture by The Carborundum Company 


ALOXITE Diffuser Bubbles... 


Q During 1949 a method was de- 
veloped for cleaning cemented-in 
diffuser plates in place by oxyacetyline 
flame spalling of top atin This was 
accomplished by Linde Air Products 
Company in cooperation with the De- 
partment of Public Works of New York 
City. It is applicable if and where sewage 
characteristics and /or conditions of op- 
eration result in serious top (liquor side) 
clogging of non-removable plates. 
Q Pre-aeration of raw sewage by dif- 
fused air before settling is now re- 
ceiving well earned recognition. Besides 
accomplishing several well known ob- 
jectives, it is lower in cost per addi- 
tional unit of solids and BOD removal 
by primary settling, than any other step 
of preliminary or complete treatment. 


me | 


Small ALOXITE diffuser or aerator 

stones are again available in two 
shapes, spherical (1” dia.) and cylindri- 
cal (%" dia.x 1” lg.). These are very use- 
ful for aeration experiments or maintain- 
ing oxygen in BOD water. Plain stones 
can be obtained with a 4” hole into 
which glass or metal air tubing can be 
cemented. Stones with nipple mountin 
for 3/16” rubber tubing are also stocked. 
Order through your regular laboratory 
supply dealer. 


TECHNICAL DATA. = 


on porous media and their application 


is available on request. You may obtain 

any or all of the following engineering 

bulletins by writing Dept. O-20. 

No. 1— Aeration of Sewage and Water. 

No. 2— Underdrain Systems for Filters 
and Softeners. 

No. 3—General Catalog information. 


THE CARBORUNDUM COMPANY 
Refractories Division 
PERTH AMBOY, NEW JERSEY 
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Layout for Meter 
Repair Shop 


Badger Meter Mfg. Co., Milwau- 
kee 10, Wis. has available a blue 
print of a “Suggested Floor Plan for 
Meter Repair Shop.” Measuring ap- 
proximately 22 by 35 inches, this 
blueprint is complete with layout and 
design for constructing a meter re- 
pair shop. Specifications and inform- 
ation on Badger Meter Testers are 
also included. 

To obtain a copy of this useful 
blueprint, use a Reader Service Card 
on which is entered the above key 
number and your name and address. 


wher 
perfor Wane 


Cound ow 


Condes Me 


W. H. Brown Joins 
Builders-Providence 


Walter H. Brown, Jr. has joined 
the staff of Builders-Providence, 
Inc., Providence, R.L., after resign- 
ing his position as Supt. of Sewage 
Treatment Works, Cranston, R.I. on 
Dec. 1. Brown served as President 
of the New England Sewage Works 
Assn. in 1949 and was host to the 
Federation meeting in Boston in Oc- 


tober. A graduate of Brown Univer- 


sity in 1933, Mr. Brown served as 
supervisory construction engineer 
during the building of the Cranston 
sewage plant and was named its first 
superintendent. His work at this 
plant is well known 

Mr. Brown is engaged in sales en- 
gineering with Builders and will de- 
vote his attention particularly to the 


designed for 


company’s products 
and industrial 


municipal sewage 
waste treatment. 
“Bill” Simpson, 
Mueller’s 50 Yearman 
Exec. V.P. Receives First Diamond 
Studded Emblem 


J. W. (“Bill”) Simpson, who ad- 
vanced to executive vice-president 
of Mueller Co. of Decatur, IIL, from 
the job of errand boy for Hierony- 
mus Mueller, founder of the Com- 
pany, received a diamond-studded 
fifty-year emblem at ceremonies 
honoring long-time Mueller em- 


ployees. Presentation of the emblem 
was made by Lucien W. Mueller, 
chairman of the board and a third 
generation member of the family 
(Continued on page 99A) 


CENTRILINE 


called to Cincinnati 
5 TIMES w 10 YEARS 








4 
+ 


In Cincinnati’s program to recondition its 
water mains for greater efficiency and 
economy, Centriline has recently com- 
pleted its fifth contract since 1940. 


A total of more than 68,000 feet of cast 
iron pipe has been cleaned and uniformly 
lined with dense cement mortar in this 
city. Pipe sizes were from 24” to 48”. On 
the last job, the average speed of lining 
was better than 1,000 feet per day .. . 


CENTRILINE 
CORPORATION 


A wmbesidiary of 
Raymond Concrete Pile Co 


140 CEDAR STREET, NEW YORK 6, H.Y. 4 


resulting in minimum interruption in 
water distribution. 


Cincinnati has found that Centrilining 
pays. It will establish and maintain a high 
coefficient, reduce pumping cost, stop all 
leakage and terminate deterioration. Con- 
sult Centriline’s experienced hydraulic en- 
gineers. A 28-page illustrated bulletin is 
also available on request. 


CEMENT MORTAR LINING FOR WATER MAINS CENTRIFUGALLY APPLIED . . . 
in strict conformity with A. W. W. A. Specifications. 





Branch Offices in all Principal | . | 
Cities in the United States 


and Latin America. 
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(Continued from page 98A) 
which founded the company in 1857 

“Bill” Simpson’s 
Mueller Co. dates back to 
1899, when his first job was in the 
automobile shop of 
Mueller, who was then devoting a 
major share of his time to perfect- 
ing the once well known Mueller 
Motor Car. 

After the death of the senior 
Mueller in 1900, young Simpson ad- 
vanced through the f 
order writer, pricing clerk, sales cor- 
respondent, and then sales assistant 
to the late Adolph Mueller. By 1917 
he had risen to general sales- 
manager of the company and became 
a Director in 1928. A year later he 
was named vice-president in charge 
of sales, and served in the dual ca 
pacity of vice-president and sales 
manager until 1947, when Hugh L. 
Baker was appointed general sales 
manager and Mr. Simpson was 
elected executive vice-president. In 
point of service he is Mueller’s senior 
employee. In this period (1899-1949) 
the Company has expanded from a 
one plant operation to an organiza- 
tion with plants in Decatur, Los 
Angeles, Chattanooga (Columbian 
Iron Wks.), and Mueller, Ltd., of 
Sarnia, Ont 


positions ot 
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Pulsafeeder 
Chemical Control 


Lapp Insulator Co., Inc., LeRoy, 
N.Y., has announced an accessory to 
the Pulsafeeder line. Known as the 
“Auto-Pneu-Matic” control system, 


| 











it provides for pneumatic instrument 
control of Pulsafeeder output. 

An important feature of the Pulsa- 
feeder pump design is its ability to 
adjust output while in operation. 
With this new device an automatic 
change in volume control is provided 


in response to instrument air pres- | 


service with 
August, | 


Hieronymus 


Saran rubber, one of Dow Chemi- 
cal’s superior developments in tank 
linings, has combined the physical 
properties of rubber with the chemi- 
cal resistance of saran. This high 
degree of chemical and abrasive 
resistance makes saran rubber an 
outstanding lining where resistance 
to grease, solvents, acids and other 
chemicals is indicated. 


Distributed by 


SARAN 
RUBBER 


TANK LINING 


Saran rubber can be applied easily, 
effectively and economically by ex- 
perienced tank lining applicators 
located strategically throughout 
the country. 


Get in touch with an applicator 
today by contacting your nearest 
Saran Lined Pipe Company office 
—and find out how you can” pre- 
serve the life of costly equipment. 


Saran Lined Pipe Company 


701 STEPHENSON BUILDING + DETROIT, MICHIGAN 
Offices in: New York + Boston + Philadelphia + Pittsburgh 


Chicago + Tuba + indiana: 
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new deaerating heater design capable 
of reducing the oxygen content of 
boiler feed water to less than 0.005 
ml. per liter regardless of rapid load 
variations or unusual operating con- 
ditions. Carbon dioxide is also com- 
pletely removed. These results are 
provided by the new two-stage 
Graver Deaerating Heater 


sure change. It makes possible sys- 
tems in which pump output is made 
responsive to any measurable vari- 
able, flow, pH, temperature change, 
liquid level, pressure or the like 

For further information on this 
new unit, use a Reader Service Card 
on which is entered the above key 
number and your name and address. 

To obtain further information on 
this boiler feed water heater, use a 
Reader Service Card on which 
entered the above key number and 
your name and address 


203 
Deaerating Heater 


Graver Water Conditioning Co., 
New York 11, N.Y. has developed a 


18 


SPARLING MAIN-LINE METERS 


SIMPLICITY 


A Sparling Meter is as easy to install 
on your main-line as a length of the 
pipe itself. It is as easy to read as a 
house meter. And it is perfectly ob- 
vious—simplicity itself—in its ac- 
tion. The flow turns the propeller 
and this, through ball bearings and 
gears, advances the Totalizer. 

Readings accurate within 2 per cent 
are assured with a minimum of cost 


for years to come. 


Indicators and Records may 
be installed at any dist 
desired from the meter. 
Auto-metered chemical feed 
controls, too, may be added 
as required. 





Quotations and Bulletin 310 
come at your request 


Are Msn ne 


CINCINNATI 2 
NEW YORK 17 
SEATTLE 1 


* 


LOS ANGELES 54 
CHICAGO 8 
BOSTON & 


Box 3277 Terminal Annex 
1500 South Western Ave 
«wel Beacon Street 
DALLAS 1 


622 Broadway 

101 Park Avenue 
1932 First Avenue 
726 Reserve Loan Life Bidg. 
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Curb and Valve Box 
Cleaner 
Joseph G Pollard Co., Inc., New 
Hyde Park, Long Island, N.Y. is 
offering an improved curb and valve 
box cleaner. As shown in the accom 


Patest 2.349.076 











| 
| —————— —— 


| panying photograph, the jaws may 
| be adjusted by wing nut at the top. 
Pressure on the lever closes the jaws. 
The blades are drop forged and will 
stand hard usage. The unit will pick 
up stones, rubbish and dirt. It will 
operate in 2% in. curb boxes and all 
size valve boxes, and may be ob- 
tained in either five or six foot 
lengths. 
To obtain further information 
about this unit, use a Reader Service 
| Card on which is entered the above 
| key number and your name and 
address. 


| Graver Water 
| Conditioning Adds 
to Sales Staff 


In the sales expansion program of 
Graver Water Conditioning Co. since 
its establishment as a separate divi- 
sion of Graver Tank & Mfg. Co., 
Inc., the concern has recently made 
| several appointments of sales agents. 
These include: The Stapp Engineer- 
ing Co., Denver, Colo. ; J. R. Fortune 
& Son, Detroit, Mich.; Process 
Equipment Co., Tulsa, Okla.; Rus- 
sell R. MacDonald Co., Richmond, 
Va.; and Brookman-Kron Associ- 
ates, Buffalo, N.Y. 


| 








A.N. Zahniser 
Represents Dresser 
in New England 
Dresser Mig. Div 
the appointment of A. Newton Zahn 


has announced 


iser as Northeastern Representative 
in New England, Eastern New York 
and Eastern Pennsylvania 

Before joining Dresser, Mr. Zahn 
iser was with the Wailes-Dove Divi 


sion of Koppers ¢ o., Ine 


205 
Faceshields 


Mine Safety Appliances Co., 
dock, Thomas and Meade Sts., Pitts 
burgh 8 Pa., has announced the 
M.S.A. Faceshields for protection in 
handling acids, chemicals, hot metal, 
grinding, degreasing, and 


Brad 


sanding, 


a“ = 


¢ 
‘ge 
= 
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Full of applica- 
tions, 
tions and engi- 
neering data that 
will 
your grating prob- 


lerns 


Send for your copy 
TODAY WHATEVER your 
grating probl -.+ foori cat- 
walks, stair treads, bridge surfacing. 
sidewalk doors, subway gratings, or 
any of the hundred and one uses for 
any industry ... you'll want this big 
new Bulletin for complete informa- 
tion on construction details and a// 
the advantages of Blaw-Knox Steel 
Gratings. Ask for Bulletin 2296. 


BLAW-KNOX DIVISION 
of Blew-Knox Company 
2061 Farmers Bank Bidg., Pittsburgh 22, Pa. 


BLAW-KNOX 





all operations wherever face and eyes 
are endangered by light, flying par- 
ticles. These faceshields are avail- 
able in three standard headgear types 

with full spark-guard, with semi 
spark-guard, and without spark- 
guard. All are fitted with clear vinyl 
plastic visors 

lo obtain further information on 
this Faceshield, use a Reader Service 
Card on which is entered the above 
key number and your name and ad 


dress 


A. W. McLean of Layne 
& Bowler Dies 

\. W. McLean, manager of Layne 
Western Co. at Chicago, died sud- 
denly on Thanksgiving afternoon in 
\urora, Ill. He was 68 years old and 
had spent forty-five years of his life 
in the well water supply and pump 
business. He was an accepted author- 
water well construction in 
Illinois 


ity on 
northern 


206 
Swing Loader 


The Mandt Mfg. Co., Columbus 8, 
Ohio, has announced the 1950 model 
Mandt Swing Loader, featuring full 
hydraulic operation, 180° swing and 


specifica- 


ro) ee 


a 
STEEL STAIR TREADS 
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quick change convertibility to mobile 
crane or backhoe. As a loader, the 
unit is designed for a standard 34-yard 
material bucket and up to 2 yard snow 
handling bucket, which is capable of 


\ ieee 


a ANAS S72 


Cdl 


J 


L 


loading from any point in a 10 ft. 
wide swath and also above grade and 
can swing 90° to either side to dump. 
The utility of this machine for munici 
palities is increased by its quick con- 
vertibility to an excavator and trench- 
er by installation of a %-yard back- 


The New Mode! 4 


PIPE CUTTER 


for Asbestos— 
Cement 
and Clay Pipe 


—Easy to Use 


Pays for itself on the job. Simply 
drop on to the pipe, snap one point 
together... and you are cutting 
| pipe — fast. There’s always another 
| handle within easy reach. Stays sharp 
| ...up to 1000 cuts per blade sharpening. 
| 


Saves time 


and money 


Model 4 — Basic Unit 
Range 34”—8"0.D. 


Wide Range: The basic unit of 


Pilot Pipe Cutter handles all class- 
es of 3”, 4” and 6" pipe (3%" 
through 8” O.D.) Range can 
be increased up to 20” pipe 


in all classes (25” O.D.) 


Light weight: just 
16 pounds. 


| At your supplier or: 


ELECTROFORGED STEEL 


GRATING 


420 MARKET STREET 
Distributors Wanted + Write for Details 


Handle assemblies 
for increasing capa- 
city... only $14.00 


SAN FRANCISCO Tt CALIFORNIA 
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CLARK METER BOXES AND COVERS 





Left, No. 16 Clark Wonder Lock 
Meter Box Round....16" and 18” 
diameters. Large 13” lid. 








Above, No. 1! Ovol Clark Wonder 
Lock Meter Box, especially for warmer 
climates. H-11", L-18", W-12". 





Below, A-2-13 Clark Meter Box Cover 





iby standard 


ithis unit, 


jnumber and your name 





with screw lock. Height 4”, lid open- 
ing 13” 











Above, A-2-11 Clark Single Lid Meter 
Box Cover, 4” throat. Also available in 











Below, 8-2-11-L Clark Double Lid 
Meter Box Cover, 6” throat. Also 


available in 4" and 9” throat. 
Cever with 13" Wonder Lock Lid, for 


use with 15” (illustrated), 18” ond 


ee ee ee ee ee ee te ee a eee ee fe =| 20" box body. 


«© 


Improved Screw Lock with 
strong forged bronze boit. 
Wonder Lock Lid (bottom 
view) showing forged bronze 
bors. 











Above, AA-3-12 Clork Meter Box 








Perfect Lock of one-piece 
manganese bronze forging. 


H. W. CLARK 


MATTOON IL ! 


co. 


Water & Sewace Works, February, 1950 








| hoe attachment in place of loader, or 
to a 


mobile 3-ton crane 
hoom of 10 to 23 ft length 

\ll loading operations are powered 
hydraulic motors and 
pumps which eliminate numerous 
small parts and danger of breakage 

To obtain further information on 
use a Reader Service Card 
on which is entered the above key 
and address 


operating 


Rockwell Supervisor 
Appointments 


Announcement has been made of 
the appointment of Dan R. Gannon 
as Water Meter Sales Supervisor in 
the Chicago area for the Pittsburgh 
Equitable Meter Division of Rock- 


well Mfg. Co. Mr. Gannon succeeds 
Ross Burns who was recently trans- 
ferred to the Pacific Coast 

Announcement has also been made 
of the appointment of J. W. North- 
cutt as Atlanta District Sales Man- 
ager of Rockwell Mfg. Co. to succeed 

C. Moore who has been trans- 
ferred to the company’s new district 
office in Columbus. Mr. Northcutt 
was formerly located in the Houston 
office. 


Ralph Thornburg 
Joins Marlow Pumps 


Marlow Pumps, Ridgewood, N.J., 
has announced the appointment of 


Ralph Thornburg as District Sales 
Representative for the East Coast, 
from metropolitan New York to Vir- 
ginia. Mr. Thornburg was formerly 
with the Yale and Towne Mfg. Co 
as Sales Manager of the Pump Di- 
vision. 





207 
Industrial Water 
Filter 
Oscar Fisher Co., Inc., New York City has developed 
a permanent element transparent water filter. The metal- 
lic filter element is composed of microscopic bronze 


spheres formed into a filter element by new metallurgical ad 


methods. It is not a metal screen in the usual sense. The MINERALEAD ? 


and 
HYDE-RO RINGS 





transparent case of plastic makes it possible to see dirt 


or foreign material removed from the water. The unit 


is easily cleaned, and has a capacity of 10 gal. per min. An efficient way 


To obtain further information on this unit, use a 
Reader Service Card on which is entered the above key fi e_°e C t | 
number and your name and address 0 join as ron 
Bell and Spigot Pipe 





The use of HYDE-RO RINGS with 
TEGUL-MINERALEAD is recom- 
mended by Atlas for best results. 
These two jointing materials are 
easy and clean to work with, eco- 
nomical, and require no skilled 
se labor. For complete details on these 
pe. “4 cts impelters.” Tie’ Stags two a pr ~ write - at 20 
— 3 Wi - o “« 
Ready dismantling is provided by split- ‘ r mB Dailetinn Ma Ba10-1 end 
case design without disturbing suction or a -_ —— g c 
discharge. Water ch an P etc... et M10-5. 
are ore sang 4 streamlined to insure int 
thest \ improved CONDEN‘ | 
cehttiee oe on Suppliers of GX. the original 
your camplete confidence — and confirm hot poured 
that confidence through faithful long-time Joint Compound, and ATLAS- 
tees, ti a performance. This member of the distin- TIC 77, ready mixed cold trowel 
Size and Type of uiisble in. copecition to 1200 GPM. wpe Sewer Kes Compe. 
poe gone te lew a — Special bulletins available 
“by teuanona™” APCO TURBINE-TYPE PUMPS _— ee 
for cei een coat gat wate 
Almost EVERY erocterietics. No metal-to-meta 
Pump Need in contact on te. ane eae jo yaw . 
INDUSTRY fe oe = nage * ms | | THE ATLAS MINERAL PRODUCTS COMPANY 











MERTZTOWN, PENNA HOUSTON, TEXAS 


*Trade Mork Registered 
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Hays Mig. Co. Holds most unique sales conference at Hon- multaneously controls, meters and 
Unique Sales Meeting ey Harbor, Georgia Bay, Ontario. dispenses relatively small amounts of 


' . . Mornings were devoted to confer- bactericides, catalysts, disinfectants, 
Hays Mfg. Co., Erie, Pa. held a Ser P : ‘ The buil 
ences and the afternoons to fishing and other reagents 1e = built-in 
and recreation as shown by the accom- eductor takes the place of a pump 
panying photograph 


208 
Compact 
Chemical Feeder 
Fischer & Porter Co., Hatboro, 
Penna., has developed a_self-con- 
tained chemical feeder. Known as 
the “Feed-Rator” and made of trans- 
parent acrylic plastic, this unit si- 


OLV4 





FOR 
WATER 











and many highly corrosive chemicals 
can therefore be fed directly from a 
container. The unit will treat up to 
7000 gal. per day of water directly. 
In a bypass arrangement, using a so- 
| lution containing 5 per cent active 
reagent, by weight, 14 mgd. can be 
| treated with 5 ppm. of reagent 
| To obtain further information on 
this new unit, use a Reader Service 
Card on which is entered the above 
key number and your name and ad- 
dress. 
209 
Splash-Proof Motor 
Sterling Electric Motors, Inc. of 

Los Angeles has recently introduced 
| a new Splash-Proof motor designed 
| for locations which are subject to 
| direct streams of water or other 
| liquids. The motor may be mounted 
in any position and still keep its 
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HYDRANTS, VALVES 
& PIPE LINE 
ACCESSORIES 


Hub Ends, 
Mechanical 
Joints, 
Flanged or 
Screwed. 


W rite 
for 
Catalog 
No. 34 


VALVES: A.W.W.A. type iron body. 
bronze mounted with double-disc parallel 
seat or solid wedge type. Non-rising stem, 
outside screw and yoke, or with sliding 
stem and lever. Also furnished hydrav- 
lically operated. Square bottom type op- 
erates in any position. 

HYDRANTS: Standard A.W.W.A. type ap- 
proved by Underwriters and Factory Mu- 
tuals. 


LEFT: 
HYDRAULIC 
GATE VALVE 


For quick and easy 
operation by remote 
control. 


M & H PRODUCTS 
INCLUDE 
FIRE HYDRANTS 

GATE VALVES 
TAPPING VALVES 
WA 4 CASTINGS 




















FITTINGS 
CUTTING-IN TEES 


M & H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 


} New $s 








splash-proof features. The end bells | 
permit free passage of ventilating 
air through integrally-cast baffles, | 
which prevent splashing liquids from 
reaching the interior of the motor. 
Air is drawn through the rear of the | 
motor and exhausted through the 
shaft end. 

For further information on this 
new splash proof motor use a Reader 
Service Card on which is entered the 
above key number and your name 
and address. 
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RACK RAKE 

Newport News Shipbuilding and 
Dry Dock Co., Newport News, Va., 
has issued a bulletin on the Newport 
Mechanical Rack Rake. The 
bulletin describes the Rack Rake 
which is a power operated rake for 
cleaning trash racks at water in- 
takes, pumping stations, canals, hy- 
droelectric and steam plants. It 
cleans rack bars of trash such as 
leaves, grass, sticks, bark, and logs, 
thereby reducing a former major 
hand operation to one of minor peri- 
od power activity. 

The bulletin describes the rake, 
shows pictures of its construction 
and shows the effectiveness of in- 
stallations. Typical arrangements are 
also shown. 

To obtain a copy of this interest- 
ing bulletin on the Rack Rake, use 
a Reader Service Card on which is 
entered the above key number and 
your name and address. 
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MONEY SAVING METALLIZING 

The November issue of the MET- 
CO NEWS reports that users of 
metallizing have found rebuilding | 
fits of all kinds a great money and 
time saver. For instance, one large 
company reports real money-saving 


|on motor blower end-plates. In op- 


eration, the press fit is often lost and 
must be restored. Cost of a new 
plate is $20. With metallizing, the | 
entire operation—including prepara- | 
tion, spraying and finishing takes 
less than an hour, at a cost of $1.35 
each. Savings—about $18.50 an end 


| plate. Furthermore some of these 
| metallized end plates have been in 


service five years and are still good, | 
whereas, new plates last about a year | 
only. 


for 
maximum 








Standardize 
with 
IOWA hydrants 


Two piece operating nut with 
special adjustment screw solves 
ie problems of expansion and 
contraction makes lowa hy- 
drants easy to operate at all times. 
Positive operating mechanical 
drain valve can be removed along 
with all other working parts 
through top of hydrant without 
special tron 

Fixed position of valve arms 
makes leaking impossible should 
standpipe be beudhen 
Unrestricted water flow gives 
full pressure at extreme low loss 


of head 


Built to conform to the latest 
A.W.W.A. specifications 


IOWA 


VALVE COM NY 
201-299 W. Talman Avenue + Chicage 80, ilineis 


| A subsidiary of James B. Clow & Sons 
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on 
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Zeer DETERMINATIONS 
a 


*. 
made quickly, 
accurately 
with a 


TAYLOR-ENSLOW 
SLIDE CHLORIMETER | 


INFORMATIVE BOOK 


Write direct for “Modern pH 
ond Chlorine Control” . . . gives 
velueble dote for oll woter and 
sewoge operators . . . describes 
Teylor outfits. See your decler 
for equipment. 


| No 


Another user tells of rebuilding a 
30-in. spindle with three different 
bearing race diameters — 3.25-in., 
3.625-in., and 3.875-in. The surfaces 
were sprayed with 0.10 carbon steel, 
0.030-in. on a side and machine fin- 


ished. New spindles cost $110,00— | 


total cost of the metallizing job was 
$2.75 or about 3 per cent of the cost 
of a new spindle. 

There are numerous applications 
for metallizing around water 
sewage works. During the war this 
process proved a life-saver. To ob- 


and | 


tain a copy of Metco News, Vol. 4 | 


! 11 use a Reader Service Card on 
which is entered the above key num- 
ber and your name and address. 
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MECHANICAL SEALS FOR 
CENTRIFUGAL PUMPS 
Byron Jackson Co., Los Angeles 
54, Calif. has issued a new 12-page 
illustrated bulletin describing the 


| three types of BJ Mechanical Seals 
| for centrifugal pumps. These BJ 
| Mechanical Seals are designed for 
| sealing stuffing boxes in centrifugal 
| pumps handling hot or cold liquids, 


either. corrosive or noncorrosive. 
To obtain a copy of this bulletin 
use a Reader Service Card, on which 


| is entered the above key number and 
| your name and address. 





NEW APPLICATIONS 


HELLIGE 
COMPARATORS 


ORTHO-TOLIDINE- 


ARSENITE TEST 


DETERMINATION OF 


FLUORIDE 
BROMINE 


WRITE FOR DETAILED INFORMATION 


HELLIGE 


INCORPORATED | 
MO HORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 
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BRONZE GATE VALVE 
The Kennedy Valve Mfg. Co., El- 


| mira, N.Y., has issued a full descrip- 
| tion of the Fig. 27, and Fig 30 line | 


of Standard Bronze Gate Valves. De- 


| sign features of the two valves are | 


explained in detail with a large sec- | 
tional drawing of a valve providing | 


| easy visual reference. Service ratings 


and a comprehensive table of sizes 
and dimensions are included. 


214 
WATER CONDITIONING 
Graver Water Conditioning Co., 
| New York, has outlined its products | 


services, and background in a bul- 
letin titled Water Conditioning 


| Processes and Equipment. The bul- 


letin explains the scope of Graver 
activities in the fields of water con- 


ditioning, boiler plant waters, process | 


work and general industrial and 
municipal uses. The 
illustrated by some of the company’s 
large installations of hot process, 
zeolite softeners, demineralizers, 


clarifiers, filters. 


bulletin is | 


To obtain a copy of this bulletin | 


on water conditioning processes and | 
| equipment, use a Reader Service | 


Card on which is entered the above | 


key number and your name and ad- 
dress. 
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CONTROL 


Gas Pressures 


From Digestion Tanks with 
NORWALK REGULATORS 
and CHECK VALVES 


Handling sewage gas from digestion tanks 
is one of Norwalk Valve's activities in the 
manufacture of gas pressure control 
equipment. Stock items include check 
valves, pressure relief valves, regulators, 
all sizes and pressures. Illustrated are the 
Norwalk Dise Check Valve and the “Meter 
Cop” (a Norwalk exclusive). 


DESIGN AND FABRICATION 
OF SPECIAL UNITS 


Any unusual problems can be solved by 
our design and fabrication of special units. 
Norwalk products are made with ASTM 
and other materials required by contract 
specifications. 

Outline your requirements in a note 
to us. We'll be glad to suggest designs and 
special equipment. We'll also send along 

a catalogue of our 
complete line of gas 
control equipment. 


NORWALK 
VALVE 
COMPANY 


33 RAILROAD AVENUE 
SOUTH NORWALK, CONN. 











LABORATORY 
MIXER 


important piece of equipment in the 2 
. Now being 








with 3 section 
telescoping handle 











215 
BLOWERS AND EXHAUSTERS 


Roots-Connersville Blower Corp., 
Connersville, Ind., has just published 
a completely revised 24-page booklet 
in two colors covering its Centrifugal 
Blowers and Exhausters. Jhe bulle- 
tin reviews the company’s experience 
in designing this type of unit and 
devotes several pages to the design 
and construction of single stage 
units, with illustrations of various 
types. Another six pages is given 
to discussion and illustration of 
multi-stage units. A 2-page spread is 
used covering the subject of regula 
tion, and “R-C dual-ability” is dis 
cussed in the closing pages of the 
book 

lo obtain a copy of this informa 
tive booklet on the centrifugal blower 
and its advantages, use a Reader 
Service Card on which is entered the 
above key number and your name 
and address 


216 
POSEY IRON WORKS 

lhe Posey Iron Works, Inc., form 
erly the Lancaster Iron Works, Inc. 
of Lancaster, Pa., has issued a bul 
letin on the Posey plant. The bulletin 
shows the various types of equipment 
made by the Posey Co., in its steel 
plate division and its machine shop, 
brick machinery div., foundry, indus 


trial heating div., steel form div., and | 


shipbuilding div 

To obtain a copy of this bulletin 
and learn more about the Posey 
Iron Works, use a Reader Service 
Card on which is entered the above 
key number and your name and ad 
dress. 


217 


FLOCCULATION 

lhe Chain Belt Co., of Milwaukee 
has available a bulletin on Rex Floc- 
culation Equipment. This bulletin 
shows the “Rex Floctrol” designed 
to improve mixing, save chemicals 
and increase plant efficiency. The 
bulletin shows the “Floctrol” design, 
arrangement, and tank. Pictures are 
shown of the installation of the unit 
and a discussion is given of the fea- 
tures which lead to long life and eco- 
nomical operation. The 2-page 
spread shows typical arrangements 
in diagram to indicate the flexibility 
which can be obtained from the 
equipment. This equipment is also 
usable in industrial waste treatment 

To obtain a copy of this bulletin 
on the “Floctrol,” use a Reader Serv 
ice Card on which is entered the 
above key number and your name 
and address. 
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is NOT a Waste Produ 
when processed by a ROYER 


You can burn, bury or sel] your sludge. The first 
two methods are troublesome and costly. Sludge 
that is processed by the Royer Sewage Sludge 
Disintegrator finds a ready market at a good 
profit. The Royer shreds, mixes, aerates and fur- 
ther dries the sludge, removing sticks, stones and 
trash. An effective, ready-to-use fertilizer, with 
chemicals added if desired, is discharged onto 
pile or truck. 


At a cost less than that of burning or burial, you 
can establish a permanent source of revenue. 
Royers are available in a number of sizes and 
models — electric motor, gasoline engine or belt- 
to-tractor driven. Write for the “Sewage Sludge 
Datalog”. 


ROYER FOUNDRY & MACHINE CO. Be 


17TO PRINGLE ST.. KINGSTON, PA 
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SEWER CLEANING 
EQUIPMENT 

Flexible Sewer-Rod Equipment 
Co., Los Angeles 34, Calif., has ; 
issued a 36-page bulletin on Flexible ‘ 
Sewer Cleaning Equipment. ANTHRACITE EQUIPMENT C 

The bulletin shows pictures of 
operations of this equipment, of all 
of the types of tools used, sizes of 
roots which have been removed, 
means of carrying the equipment, 
power-drive, water power cleaning PALMER FILTER EQUIPMENT 
units, brushes, appurtenances, rubber | #3Pwarn 
pipe plugs, line pullers, winches, 
gouger blades, pipe scrapers and all 


ANTHRAFILT 


srk Reg 


Anthracite Institute Building 


Witkes-Borre, Pec 
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THE LEADITE COMPANY 


Girard Trust Co. Bidg., Philadeiphia 2, Pa. 
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DRY CHEMICAL FEEDERS 
Type L-P 

Where quality. accuracy and long life 
are desired, Leopold Chemical Feeders 
have long been the standard for feeding 
pred ined q of alum, lime. 
soda ash, carbon or other dry materials 
at a uniform rate. Made in several sizes 
and capacities adjustable to suit a wide 
variety of operating qui the 
Leopold L-P Dry Chemical Feader is com- 
pact, light in weight and durable. with 
all parts easily ible. Simplicity in 
design keeps wear on parts at a mini- 
mum. Feeders are attractively finished 
with enamel paint and are the totally en- 
closed cabinet type. 

Complete water purification and sewage plant 

equipment 


Write teday for complete information 


er 














F.B. LEOPOLD CO., INC. 


other equipment designed to clean 
sewers or aid in the cleaning of 
sewers. 
To obtain a copy of this bulletin, 
use a Reader Service Card on which 
| is entered the above key number and 
your name and address 
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DETECTOR WATER METER 

The Hersey Manufacturing Co., 
Cor. E and 2nd Sts., South Boston, 
Mass., has available a 4-page folder 
catalog showing the Hersey Detec- 
| tor Water Meter. Pictures of the 
| meter are shown, both external and 
internal views, and a complete de- 
scription of Model FM is given. 

To obtain a copy of this bulletin, 
use a Reader Service Card on which 
is entered the above key number and 
your name and address 


220 
SEWAGE SAMPLERS 

Infileo Ine., Chicago, Ill., has 
available a new bulletin on Sewage 
Samplers. This bulletin shows an 
automatic sewage sampler which 
produces truly representative sam- 
ples. It shows details of the unit and 
the typical installation and describes 
its use and operation. 

To obtain a copy, use a Reader 
Service card on which is entered the 
above key number and your name 
and address. 


221 
CONTROL INSTRUMENTS 


ments and Controls. This catalog 


trol valves for all industries. The 
catalog contains 24 pages and is illus- 


equipment manufactured by the com- 
pany. 
the pneumatrol, air-operated control 


valverator air-operated 
motor valves. 

To obtain a copy of this catalog, 
use a Reader Service Card on which 
is entered the above key number and 
your name and address 





222 
INDUSTRIAL WASTE 
TREATMENT 

A recent issue of Modern Precision 
published by Leeds & Northrup Co., 
Philadelphia, Pa., has a complete story 
| on industrial waste treatment. It is 
titled “The Micromax Automatic pH 
Control Guides Novel 4-Way Waste 
Neutralization Systems.” This story 
tells the use of a micromax automatic 
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Fischer & Porter Co., Hatboro, Pa., | 
has issued a new catalog on Instru- | 


shows a wide variety of primary and | 
secondary flow instruments and con- | 
trated with pictures of all types of | 
Also covered in this catalog is | 


mechanism and the company’s lines of | 
diaphragm 








M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog 
No. 25M 
On Request 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 
New Hyde Park New York 








BOND-O0 


A safe self-caulking, self-sealing compound 
for jointing water mains. Used with complete 
confidence. Machine-blended for absolute uni- 
formity. All BOND-O contains a germicide 
to inhibit oxidation by sulfur bacteria. 


C 
c 


Every Bond-o Joint is a Good Joint 


Northrop & Company, Ine. 


SPRING VALLEY, WN. Y. 














ZEOLITE CHEMICAL CO. 





pH control unit in a synthetic fibre 
plant which has sanitary sewage, sul 
fide waste, alkaline and acid 
waste. The story should be of par 
ticular interest to persons dealing with 
the control of acid and alkaline indus 
trial waste 


waste 


To obtain a copy of this story, use 
a Reader Service 
entered the key 
your name and address 


above number and 


223 
BANTAM PUMP 


The Jaeger Machine Co., Colum 
bus, Ohio, has available a 6-page fold 
er on the Jaeger Bantam Pump. This 
pump which will deliver up to 5700 
gallons an hour is useful for dewater 
ing sumps, tanks, conduits or what 
have you 

To obtain a copy of this bulletin, 
use a Reader Service Card on which 
is entered the above key number and 
your name and address 


224 
PAPER WASTE TREATMENT 


he National Council for Stream 
Improvement of the Pulp, Paper and 
Paperboard Industries, Inc., has 
made available a reprint from the 
North American review number of 
Pzlp & Paper. This article deals 
with the activities and expenditures 
of the pulp and paper industry in 
connection with stream improve 
ment 


If you are interested in learning 
more about the operation of the 
National Council and of the work 
being done on the study and treat 
ment of pulp and paper waste, use a 
Reader Service Card on which is 
entered the above key number and 
your name and address 


225 
CAVITATION IN HYDRAULIC 
TURBINES 


\llis-Chalmers Co., Milwaukee, 
has recently published a 12-page bul- 
letin on “Prevention and Reduction 
of Cavitation and Pitting in Hydrau- 
lic Turbines.” Written by W. J. 
Rheingans, Asst. Mgr. of the com- 
pany’s Hydraulic Department, the 
bulletin explains and discusses cavi- 
tation in water as it applies to hy- 
draulic turbines. Applicable basic 
formulas are elaborated upon and the 
relative merits of avoiding cavitation 
or minimizing its effects are pre- 
sented. Examples of pitting are given 
and methods of preventing pitting 
are discussed. 


Card on which its | 
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ORUR Bel -& 4 


& PIPE CORP. 


|55 LIBERTY ST. — N. Y. C._ 


WARREN PIPE CO. 


75 FEDERAL ST., Bost 


This topic of cavitation and pitting 
is of interest not only to operators of 
hydraulic turbines but also to opera- 
tors of water and sewage pumps. 

To obtain a copy of this bulletin, 
use a Reader Service Card, on which 
is entered the above key number and 
your name and address. 


226 
LABORATORY MIXER 


Stuart Corp., Baltimore, Md., has 
issued a 4-page folder on a Procedure 
for Running a Jar Test. The folder 
shows a six-unit laboratory jar test 
stirrer; describes how a stirring ma- 


of MASS. 


INC. 


n,Ma 


chine operates; the apparatus re- 
quired; and the procedure for mak- 
ing a jar test to improve chemical 
coagulation of water. 

To obtain a copy of this bulletin, 
use a Reader Service Card on which 
is entered the above key number and 
your name and address. 


227 
COMBUSTIBLES RECORDER 


Bailey Meter Co., Cleveland 10, 
Ohio, has published a new Bailey 
Combustibles Recorder bulletin. 
Drawings and photographs explain 
the operation of this electronic type 
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110A 
WORDS ABOUT 
SEWAGE TREATMENT 


The Bio-Chemical Process (a Guggenheim development) is a 
proved, economical, complete treatment of sewage—lowest first 
cost—lowest operating costs, utilizing community trade wastes 
to treat sewage. 

Investigate this process without cost or obligation. 


(11 you counted only 34 words, you probably didn’t realize that “economical” and“ proved"’ are doubly 


important in connection with ‘the Bio-Chemical Process) 


THE BIO-CHEMICAL PROCESS 


OFFICES AND LABORATORIES: 
2266 N. Meridian, Indianapolis 8, Ind. + 





20 TITE 


HY ORAGLC DEVELOPMENT CORP. 


SO CHURCH ST. N.XC 





120 Broadway, New York 5, N. Y. 





FOR SMALL 
GATES IT’S THE 


GAS ENGINE DRIVE 
PORTABLE, WEIGHS 37 LBS. 





CAST IRON 
Bell and Spigot Pipe 


@’ Class B — 1,635 feet 
8” Class 150— 3,792 feet 
8” Class 250— 4,328 feet 
10° Class s i - ae} 
12” Class B 
Excellent Used Aya 
Immediate Delivery below mill price 
W rite—W ire—Phone 


SONKEN-GALAMBA CORPORATION 
2nd and Riverview (X-545) 
Kansas City 18, Kansas 
THatcher 9243 


FOR SALE 


50 KVA generator powered by Worth- 
ington gas engine, Type AG-4, 64%x7% 
vertical, 4 cylinder, 4 cycle. Exciter, 
auxiliaries, and accessories included. 
Sealed bids shall be received by City 
Clerk of City of Peru until March 10, 
1950. Write City Clerk for specifications 
and terms of sale. 


CITY OF PERU, ILLINOIS 











| folder on 
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| of instrument which operates on a 
catalytic combustion principle. Typ- 
ical applications to various types of 
furnaces and boilers are shown 

To obtain a copy of this bulletin, 
use a Reader Service Card on which 
is entered the above key number and 
your name and address 


228 
BLOWERS AND EXHAUSTERS 

The Allen Billmyre Div. of Lam 
son Corp., Syracuse 1, New York, 
has recently issued a bulletin on the 
Allen Billmyre Blowers and Exhaus- 
ters. This 4-page bulletin describes 
a centrifugal type blower as well as 
the heavy duty cast iron, multi-stage 
single steel blowers. Complete in- 
formation on each of the types of 
the blowers is included in the bulle- 
tin. 

To obtain a copy of this bulletin 
use a Reader Service Card on which 
is entered the above key number and 
your name and address. 


229 
IMPINGEMENT AERATOR 


Walker Process Equipment Inc., 
Aurora, Ill., has available a 4-page 
| folder on the Diffusair, the impinge- 
| ment aerator for aeration of water 
and sewage. The bulletin consists of 
diagrams showing the installation of 
| this type of equipment and the re- 
sults obtained therefrom. 

To obtain a copy of the bulletin, 
use a Reader Service Card on which 
is entered the above key number and 
your name and address. 
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SHOCK ABSORBER 

| R-S Products Corp., Philadelphia 
44, Pa., has issued a 2-page folder 
on the R-S Heyden Liquid Shock 
Absorber. This folder describes the 
compact shock absorber and excess 
| pressure eliminator. Also shown are 
four different designs for domestic, 
industrial, dual, and super use. This 
device has been designed to eliminate 
hydraulic shock and hammering in 
pipe-line systems, reduce possibility 
of leaky joints, the opening of pipe 
seams, and to relieve pressure on 
valve packings. 


To obtain a copy of this folder, 


| use a Reader Service Card on which 


| is entered the above key number and 


your name and address. 


231 
CATCH BASIN CLEANER 
Netco Div., the Clark-Wilcox Co., 
Boston, Mass., has issued a 4-page 
the Netco Catch Basin 
Cleaner with pneumatic control. 





sewer departments troubled with the 
problems of catch basin cleaning will 
find this equipment of interest for 
doing the job. The folder shows the 
device 
and gives its specifications. 

lo obtain a copy of this 
is entered the above key 
and your name and address 


232 
BAR SCREEN 

Link-Belt Co., Philadelphia, Pa., 
has issued a 4-page folder on the 
Link-Belt Thru-Clean Bar Screen. 
rhis folder shows a diagram of how 
the screen works; cutaway pictures 
of the screen in use, installed and in 
operation; and describes its opera 
tion for efficient removal of trash or 
large solids from water, sewage, and 
industrial waste 

lo obtain a copy of this bulletin on 
this new equipment, use a Reader 
Service Card on which is entered 
the above key number and your 
name and address 


WATER CONDITIONING 

Elgin Softener Corp., Elgin, IIL, 
has just released a new bulletin titled 
Elgin Water Conditioning. The bul 
letin contains complete up-to-date 
information on the design and appli 
cation of water conditioning equip- 
ment, including zeolite water sotten- 
ers, water treating chemicals, water 
conditioning systems for boilers and 
processing, water softener moderni- 
zation, zeolites, filters, taste and odor 
removers and aerators. Also shown 
is an improved softener which de- 


livers up to 44 per cent more soft | 


water per regeneration of zeolites 


lo obtain a copy of this new bulle- | 
Reader Service Card on 


tin, use a 
which is entered the above key num 
ber and your name and address 
234 
SEWAGE AND INDUSTRIAL 
WASTE PUMPS 

Worthington Pump and Machin- 
ery Corp., Harrison, N.J., has issued 
a bulletin on the Worthington Freflo 
Pumps, for pumping sewage and in- 
dustrial waste. The 12-page bulletin 
shows sections of and describes the 
horizontal type FL centrifugal pump, 
vertical long coupled centrifugal 
sewage pump, the close coupled cen- 
trifugal sewage pump and the verti- 
cal FLV pump. Performance curves 
are shown for all of the “Freflo” 
pumps. 

To obtain a copy of this useful 
bulletin, use a Reader Service Card 
on which is entered the above key 
number and your name and address 


in use, describes its features | 


folder, | 
use a Reader Service Card on which | 
number 
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“GUNITE” Lining Restores Reservoir 


When the old, open Ballou Park Reser- 
voir at Danville, Va., was improved and 
covered in 1948, excessive leakage of the 
»ld brick lining was stopped with rein- 
forced “GUNITE.” The photo shows 
details of the process. After concrete 
columns to support the roof were placed, 
wire mesh reinforcing was laid and the 
entire reservoir was “GUNITED.” Note 
that the reinforcing and “GUNITE” were 


carried over the column footings and up 
the columns approximately three feet to 
prevent leaking at those points. 


The use of “GUNITE” for repair and 
construction of reservoirs, bridges, build- 
ings, etc., is illustrated and described in 
Bulletin C2400. We will g'adly send a 
copy at your request. On your letterhead, © 
please. 


EMENT GUN COMPANY) ==: 


"GUNITE CONTRACTORS 


CEMENT GUN 


CEMERAL OFFICES — ALLENTOWN PENNA USA 


turbidity 


your problem? 22 


COAGULATE WITH N-SOL 
Plants with high turbidity 


water use N-Sol (activated 
silica sol) to solve the problem. 
N-Sol coagulant aid 

produces larger, denser floc 
which results in filtered water 
with the sparkle of spring water. 
N-Sol is prepared conveniently 
in your plant with “N”® 
Silicate. Get samples of 

*N” and directions for jar 
tests to prove N-Sol efficiency. 
@ Phila. Quartz Co. 


PHILADELPHIA QUARTZ COMPANY 


1166 Publie Ledger Bidg.. Phila. 6, Pa. 


WSol-AT — N Silicate reacted with 
ammonium sulfate. Used where chloramine 
Sterilization is desired. 


W-Sol-B — N Silicate reacted with alum. 
(U. S. Pat. 2310009) 


W-Sol-C* — N Silicate reacted with 
Chlorine. The residual hypochlorite 
retains the same oxidizing powers 
produced by normal chlorine sterilization. 


Baylis Sol — N Silicate reacted with 
sulphuric acid. (U. S. Pat. 2217466) 


W-Sel-D —N Silicate reacted with sodium 
bicarbonate. 

+U-s- Pat, 2,444,774 

*Pat. Applied For 
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ing Engineers 


SPECIALIZING IN THE FIELD OF 


_ WATER & SEWAGE WORKS 


+e oe 





Consulting Engineers 
Water, Sewage and Industrial Waste Prob- 
lems — Airfields, Refuse Incinerators, 
Power Plants — Industnal Buildings 
ty Planning—Reports—-Valuations 
Laboratory 


121 South Broad Street. Philadelphia 2, Pa. 


BLACK & VEATCH 
Consulting Engineers 
Water Sewage — Electricity 
Industry 
Reports, Design, Supervision of Construc 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2. Missouri 





es 
DILLSBURG, PENNSYLVANIA 








Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purificahon, Flood Re- 
let, Sewerage, Sewage + Drainage, 
Appraisals, r eration 


Powe: 
Civic Opera Building Chicago 


CONSULTING ENGINEERS 
iy ten L. Bogert ' ut. 
rh «. G Revert” A. Lincein 
Bonsia M. Ditmars Arthur P. Ackerman 
Water & Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Pi Con 


trol 
624 Madison Avenue, New York 22, N.Y. 


The Chester Engineers 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Power _Develop- 
ment and Applicati Investi and 
Reports, Valuations and Rates. 
210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 











ARGRAVES & MORT 
ENGINEERS 


Sewerage and Sewage Treatment 
Refuse Disposal—Industrial Wastes 
Water Supply and Purification—Dams 

70 COLLEGE S&T. NEW HAVEN, CONN. 


Bowe, Albertson & Associates 
ENGINEERS 
‘wage Treatment 

Water Supply— 

Refuse l—Analyses 
Valuations— te—Designs 
110 William St. 2082 Kings Highway 
New York 7, N. Y. Fairfield, Conn. 


DE LEUW, CATHER & COMPANY 
Ww Suppl 
Railscods”” Highwave 
Grade Separations—Bridges—Subways 
Local Transportation 


Investigations — “Reports — Appraisals 
Plans and Supervision of Construction 
150 North Wacker Drive Chicago 

78 McAllister Street San Francisco 2, 








JOHN J. BAFFA 
Consulting Engineer 
Water Supply and Treatment 


Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Supply. Sewage Hydraulic 
Deve In Vv 
—— . vestigations, Valu- 
tion M Lm we o _— 

Laboratories 
112 East 19th St. 





New York 


‘ay. Spofford & Thorndike 


Engineers 
Charles M. Spofford W. Horne 
John Ayer Wilhem L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment — Airports 
Investigations and Reports 
~ aluations 
upervision of Construction 
New York 














Michael Baker, Jr. 
The Beker Engineers 


CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


Systems 
Operation 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil end Senitery 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
584 East Broad Street 
Columbus 15, Ohio 


GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


ENGINEERS 
Pittsburgh, Pa. 
HARRISBURG, PA. 
Water Works, Sewage, Industrial Wastes & 
Gar Disposal—Roads, Airports, Bridges 


Scranton, Pa. 


& Control. Town ‘ee Appraisals, 
Investigations & Reports 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24. Pa. 


BURNS & McDONNELL 
ENGINEERING COMPANY 
Consulting Engineers 50th Yeor 
Water Works, Light and Power, Sewerage, 
Rate Investigations, Reports, Designs, 
Appraisals 


Club Sta.; Office, 85th 
City 2, Missouri 


P.O. Box 7088, 
and Troost Avenue, 


GILBERT ASSOCIATES, INC. 


Water Soke a and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
New York Reading. Pa. Washington 
Houston Philadelphia 











BLACK LABORATORIES, INC. 


Consulting oy ees and men 
lems of 
Water, mT. and Waste Treatment 
ANALYSIS - TREATMENT CONTROL 
RESEARCH 


968 South Oak Street 
Gainesville, Florida 











Camp, Dresser & McKee 

Consulting Engineers 
6 Beacon Street, Boston 6, Mass. 

Water Works and Water Treatment; Sewer- 

age and Sewage Treatment; Municipal and 

Industrial Wastes; Investigations and Re- 

ports; Design and Supervision; Research 

and Development; Flood Control. 








Ivan M. Glace 
Consulting Sanitary Engineer 


WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 


Design, Construction and 
Supervision of Operation 


T 1001 North Front St. 
eben” Harrisburg. Pa. 





Water & Sewace Works, February, 1950 








(See next page also) 





WILLIAM A. GOFF, INC. 


General Engineering and Consulting 
Services—Water, Sewerage, Refuse 
Incineration, Industrial Buildings, 
Power Plants, Airport, Town Planning 
Plans, Supervision, Valuations, Reports 


Broad St. Station Bidg., Philadelphia 3, Pa. 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 











LEE T. PURCELL 
Consulting Engineer 


Water Supply and Purification 
Sewerage and Sewage Disposal 
ndustrial Woons 
Design, Supervision of Construction 
and Operation 
Complete Laboratory Services 
1 LEE PLACE 


PATERSON 1, NEW JERSEY 





Engineers 
Samuel A. Greeley Paul Hansen (1920-1944) 


Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street. Chicago 4 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Inv and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 














Havens & Emerson 
W. L. Havens C. A. Emerson 
A. A. Burger F. C. Tolles F. W. Jones 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 


Leader Building w 


ocolworth Bldg. 
Cleveland 14 New York 7 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 

Laboratory 
111 Sutter St. 
San Francisco 4 


Statler Building 
Boston 16 





ROBERT AND COMPANY 
ASSOCIATES 


Architects 8 Engineers 
« ATLANTA « 


WATER SUPPLY « eee 
SEWAGE DISPOSAL « POWER PLANTS 











Hayden, Harding & 
Buchanan 
Consulting Engineers 
John L. Hayden 
John H. Harding Osca: 
Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


626 Park Square Building, Boston, Mass 


r J. Campica 


INDUSTRIAL WASTE CONSULTANTS 
(A Guagenheim Subsidiary) 
INVESTIGATIONS AND REPORTS 

Offices and Laboratories 
. Indianapolis 8, Indiana 
New York 5, New York 


Russell B. Moore—A. F. Neilson—Robert 1. Theroux 
(Memberships in ASCE. aawa. AIMME, CSSWA, 
acs) 


Russell & Axon 
Consulting Engineers 


Geo. S. Russell F. E. Wenger 
Joe Williamson, Jr. 


Water Works, Sewe: Sewage 
Disposal Power Plants, can liggeainals 


Sc 

















Charles Haydock 
Consulting Engineer 


Water Works and Sanitation, Industrial 
Wastes, Design, Construction, Operation 
and Management. Reports and Valuations. 
2314 Girard Trust Company Building 
Broad Street and South Penn Square 
Philadelphia 2. Pa. 


Nussbaumer, Clarke & Velzy, Inc. 
Newell L. Nussbaumer Irving Clarke 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Town Planning 
52 Vanderbilt Ave.. N. Y. City 
327 Franklin St. Buffalo, N. Y. 








J. E. SIRRINE Company 
Engineers 
Water Supply & Purification 
Sewage & Industrial Waste Disposal 


Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 











HITCHCOCK & ESTABROOK, 
Inc., LESTER D. LEE, Associate 
Professional Engineers and Architects 
Consultants to Municipalities 

since | 
WATER, SEWERAGE, PAVING, POWER 


PLANTS, AIRPORTS, REPORTS 
AND APPRAISALS 


521 Sexton Bidg. 
lis 15, Mi 





Dams, Water Works, 
Bri 


treme eh R Sawer. 
ic Transportation te. 
Subways, Foundations, 
Power Seeckeamehes 
Industrial Buildings 
51 Broadway, New ¥ York 6, N. Y. 


Valuations, 








Benjamin L. Smith & Associates 
Engineers 


Investigations — Reports 

igns — nm soe Fy — Valuations 
Municipal Engineering and 

11 Nerth Pearl Street 

Albany 7. New York 











(Formerty jones & Henry) 
Consulting Sanitary Fagineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bldg. Toledo 4, Ohio 


Malcolm Pirnie Engineers 
Civil & Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Richard Hazen G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 West 43rd St., New York 18, N. Y. 











COMPANY 
Consulting Engineers 
Water Works—Sewerage 
Electric Power—Flood Control 
Rate Studies—Valuations—Industrial 
Municipal Buildings 
Hershey Bidg., Muscatine, Ia. 














ENGINEERING OFFICE OF 
KENNED 


For 
—. Reports, Design, Supervision 
Construction and Operation 
ly, Water Conditioning, Sewer 
wage and Industrial Waste 


reatmen 
CHEMICAL ond NOISCICM. LABORATORY 
604 Mission Street San Francisco, 5 


a. i 





The Pitometer Company 
Engineers 
Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies 
Penstock Gaugings 


New York, 40 Church St. 
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Philip B. Streander & Affiliates 
Consulting Engineers 
120 Tremont St., Boston 8, Mass. 


Water Supply, Treatment, 
: ely ‘ Distribution 
Sewerage, Sewage Treatment 
Plans, Supervision, Reports 
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CONSULTING ENGINEERS 


Specializing in the Field of 
WATER AND SEWAGE WORKS 








Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age. Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 








Whitman & Howard 
Engineers (Est. 1869) 


Water Ay Weos Purification, 
Water Front poorer 


Sew 
and “all ay and Industrial Develop- 
ment P, rts, De- 


signs, Supervision, Valuations. 
88 Broad St., Boston, Mass. 











WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers — Consultants 


Civil —? —" “4 ~Mechanical—- 
Electrical. Reports, Plans, Supervision 


1304 St. Paul Street 
Baltimore 2. Maryland 








RELEASE EXCESS AIR 
PREVENT AIR LOCKS 
PROTECT PIPE LINES 


WITH 
APCO AIR RELEASE 


NO. 200 AIR RELEASE VALVE 
AIR AND VACUUM VALVES 
PUMP PRIMERS 
TANK AND VACUUM TYPES 


VALVE & PRIMER 
CORPORATION 


127 N. DEARBORN ST. 
CHICAGO 2, ILL. 
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this bulletin 


tells how 


CALGON” 


eliminates 
red or black 


water 





To get your copy, just fill 
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CALGON, INC. 


Hagan Building 
Pittsburgh 30, Pa. 


Please send me your bulletin, “Calgon Stabilizes Dissolved Iron 


and Manganese.” 
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ES runs 


AND STILL 
GOING STRONG 


The ability of the Break-Point Process to 
meet the various demands of day by day opera- 
tion is aptly shown by the case history of a 
municipal water works in Pennsylvania. 


Since 1941, when it was installed at this 
plant by W&T Engineers, the Break-Point Proc- 
ess has played a major role in producing a pure, 
sparkling water for the system’s many consum- 
ers. It has completely eliminated complaints on 
tastes and odors and has raised the finished 
water quality to such a high level that tests show 
no gas formers and no bacteria on the plates. In 
addition, a staff report continues, the Break- 
Point Process was of particular value in keeping 








BREAK-POINTS | 
2920 TH 


PERFORMANCE 
IN THIS THEATER - 


the water acceptable to consumers during an 
emergency plant overload of 120%. 


These accomplishments and such additional 
benefits as longer filter runs and iron and man- 
ganese removal are typical of what you receive 
with the Break-Point Process backed by W&T 
Equipment. 


In the complete line of W&T chlorinating 
equipment, proved by over 35 years’ experience 
all over the world, there is a chlorinator that 
will give your plant these benefits, too. 


For more details write to your nearest W&T 
Representative—he’ll be glad to help you. 


WALLACE & TIERNAN 


COMPANY, INC. 





